
This PANTHER has sharper claws!

Latest modification of the Grumman panther, the F9F-5,

is more powerful, aerodynamically cleaner, faster, and

reaches higher altitudes than its predecessors. First jet

aircraft used by the Navy in combat, the panther is cur-

rently flown from carrier bases by Navy pilots and from

Korean fields by pilots of the

GRUMMAN AIRCRAFT ENGINEERING CORPORATION, BETHPAG

Contractors to the Armed Forces



The Lockheed F-94

Jet Fighter is equipped

with ZENALOY* parts by ZENITH
This great Lockheed fighter-interceptor possesses the capability of tracking and destroying fast

high-flying enemy bombers during both daylight and darkness and under all weather conditions.

ZENITH takes special pride in the fact that ZENALOY* parts have contributed their strength to this

vital addition to our country's defense and will be glad to have the aircraft industry consult its

Engineering Division for other applications of this versatile material.

Other aircraft equipped by ZENITH:

Aeronca • Bell • Boeing • Cessna • Chance-Vought • Consolidated • Vultee

Curtiss-Wright • Douglas • Fairchild • Martin • McDonnell • North American • Republic

ZENITH PLASTICS COMPANY • Gardena, California
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New Departure, world's largest

producer of ball bearings, takes a

natural pride in having contributed

62 years of creative engineering to the

industrial development wherein lies

our country's strength.

NEW DEPARTURE
BALL BEARINGS





With the Sperry A-l 2 Gyropilot*

aboard, pilots of the Navy’s K-type

airships will now be able to concen-

trate on the important task of direct-

ing search and rescue operations. For

in the past, two human pilots were

kept busy with the tough job of han-

dling these craft . . . constantly moving

controls to keep the ship on course

and at the desired altitude. The Gyro-

pilot not only relieves the human

pilots of this strain but considerably

increases the accuracy of navigation.

f GYROSCOPE

Due to its electronic rate circuits,

the Gyropilot prevents over-control,

guides the ship withmuch less control

surface motion and steers what for an

airship is virtually a deadbeat course

even in rough air.

With the installation of this auto-

matic pilot on the entire fleet of

K-type airships operating out of the

U. S. Naval Air Station at Lakehurst,

N. J., the human pilots can devote

more time to the scientific patrolling

of coastal waters ... to the accom-

plishment of arduous missions with

accuracy. ....

SPFRRY
GYROSCOPE COMPANY

NEWS DIGEST
DOMESTIC

Oral argument on Panagra-National

temporary interchange (Aviation Week
May 14, p. 59) opened last week with

Pan American Airways asking that the

interchange be delayed so CAB could

consider PAA's proposal of a Panagra-

PAA-Eastem interchange.

National Airlines is considering pur-

chase of a number of Martin 2-0-2 trans-

ports from Northwest Airlines, if the

price is right. NAL President G. T.

Baker said that his engineering staff,

ilots and management had inspected a
-0-2 flown down to the main NAL base

at Miami, and have concluded that with

a few modifications the Martin plane

would make an excellent transport.

Maximum wage increases, averaging

four percent, have been granted Doug-
las Aircraft Co. employes at El Segundo
and Santa Monica, effective June 18.

The offer is the maximum permissible

under wage stabilization regulations.

Lockheed F-94B interceptors are tem-

porarily restricted to flights without tip

tanks pending determination of cause

of crash of one of these planes in Long
Island Sound (See p. 16). Wreckage of

the plane for examination had not been
recovered by midweek.

Navy’s new blimp, ZPN. made its

first flight at Akron where it was con-

structed by the Goodyear Aircraft Corp.

The largest non-rigid aircraft built in

this country, the ZPN is 324 ft. long

and has a capacity of 875,000 cu. ft.

Liglitplanc builders may get authority

to use critical materials on hand, plus

additional allotments under Controlled
Materials Plan, permitting third quarter

production for 1951 at the present rate

of more than 2,500 planes annually, says

G. R. Gaillard, Director of CAA’s Office

of Aviation Defense Requirements. The
agency’s request for fourth quarter allot-

ments will be on the basis of an annual

rate of 3,500 planes yearly or more, if

statistics justify it, he said.

Chance Vouglit will build an unspeci-

fied number of F4U Corsair fighter-

bombers for the French government
under the terms of the Mutual Defense

Assistance Program. The Corsairs will

come off a production line now filling

orders for the U. S. Navy.

Marine Corps Air Station, Quantico,

Va„ last week, received its first Sikorsky

HRS-1 helicopter. The helicopter goes

to Squadron 261, first of three Marine
squadrons on the East Coast which will

be equipped with helicopters in the next

1 8 months.

Striking PAA stewards, stewardesses,

pursers and mechanics in New York
City went back to their jobs after a

three-day partial work stoppage. The
employes, members of the Transport

Workers Union, claimed the airline had

discharged 89 workers in violation of a

"job security’’ pledge given at the time

a new contract was signed last year. The
airline had shifted work to its Miami
overhaul base, enabling a reduction in

work force in New York. Argument was
settled when PAA agreed to find jobs at

other bases for the dismissed employes.

Only one flight was canceled due to the

strike, although several were delayed.

FINANCIAL

Capital Airlines has earned a net

profit of $118,200 in April after pro-

vision for federal taxes, the fourth con-

secutive profitable month of the current

year. Operating revenue was $3.1 mil-

lion, a $754,400 increase over April,

1950. Net profit for the four months of

this year has been $207,200 after federal

Lockheed Aircraft Corp.’s proposed
2-1 stock split has been approved by a

majority of the company’s shareholders.

The company’s backlog exceeded $850
million at the end of its first quarter.

Electrol, Inc., Kingston, N. Y., re-

ports net income equal to 60 cents per

share for the fiscal year ended Mar. 31,

compared with net income equal to 52

cents per share the preceding year. Net
sales for the current period were $3,471,-

807 compared with $2,374,218 in the

similar period a year ago.

INTERNATIONAL

International air contest is being

sponsored by the Aero Club of Italy, to

begin July 15 at Rimini, Italy, conclud-

ing at Venice July 22. Events include a
155-mi. closed-circuit speed flight for

handicapping purpose; a 621-mi. flight

over a course yet to be determined;

155-mi. navigation test; circuit of the

Alps; and circuit of Venice. Entries

must be in on July 5. Interested U. S.

participants can obtain rules, regula-

tions and official entry blanks from Na-
tional Aeronautics Assn., 1025 Con-
necticut Ave., N.W., Washington 6.

Russian-built MiG 15 jet fighters shot

down by the Far East Air Force totaled

68 in the 51-week period June 26, 1950,

to June 19, 1951, FEAF reports. An
additional 19 probables were reported,

and damage to 122 others.

CHANNEL
ISOLATOR
LETS EACH PILOT CHOOSE

HIS OWN INPUT SIGNALS

AND USE EITHER

SPEAKER or HEADSET

• More Freedom ol Control

• 10-channel Selection For Each Pilot

• Individual Speaker Operation

The ARC audio channel isolator

permits two pilots to select JO input

channels in any combination, inde-

pendently of each other— without

cross-cockpit interference. Radio

functions can be delegated so that

each pilot works at peak efficiency

in complex navigation and commu-

nication situations. A flick of a

switch changes from headphones to

speaker — reduces discomfort and

pilot fatigue.Write forall the details.

TYPE F-ll Isolation
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Years of experience n

fabricating aluminum am
steel plus modern pro

duction techniques male

Lavelle truly a uniqu

sub-contractor.

improvement can often

be made by Lavelle's Spe-

cial Engineering Staff in

their continuing search

for better ways to do a

better job.

AIRCRAFT CORPORATION
NEWTOWN, BUCKS COUNTY, PA.

SIDELIGHTS

Washington Observer
Maryland's Rep. Sassccr is pushing legis-

lation authorizing women officers to be briga-

dier generals in USAF and rear admirals in

the Navy. Ceiling ranks for women now are

USAF colonel and Navy captain. . . . Navy
vigorously campaigns to wash away the

origina

— -— ™r—™—er." Navy's Undersecre-
tary Dan Kimball asked that the word be
made "carrier” in the bill. It was . . . Senate
Post Office fi- Civil Service Committee is

considering in executive session whether to
vote a boost in air mail postage to eight

cents an ounce. . . . CAA may have a long
wait before it gets funds for 1952 fiscal year,

which starts July 1, and all because of Secre-

tary of State Acheson. Commerce & State
are parts of the same appropriation bills and
Congress is balking at appropriating money
for State unless and until Achoson resigns.

People
Col. Charles Lindbergh is still carried on

USAF personnel rolls as special consultant

to the Air Force although he has not had an
assignment since Jan. 1 . Working "on call,"

he serves without compensation and has per-

formed numerous confidential technical serv-

ices for the Air Force. . . . Mack Webb, late

of USAF public relations, is in the real estate

business with his father in Nashville. . . .

Charles
J. V. Murphy, formerly with Time-

Life, has been named special assistant to

Chief of Staff Hoyt Vandenbcrg with rank
of colonel. His prime duty will be to assist

in preparing material for public and con-
gressional dissemination. . . . Mai. Gen.
Gordon P. Saville, scheduled to retire June
30 as USAF deputy chief of staff, will go
into the beef cattle business on a farm near
Leesburg, Va., to try a new method of fat-

tening cattle for market.

Air Force
USAF is circularizing small businesses for

participation in negotiated contracts—except
those “too large for small firms to handle."
Senate Small Business Committee objects

that USAF classifies contracts for planes,

propellers, engines, and major electronics

equipment as “too large” and these cate-

gories account for over 80 percent of all

USAF buying. . . . Headquarters for the new
Technical Training Air Command will be
set up at the Gulf Coast Military Academy
near Biloxi, Miss., home of Keesler AFB
Maj. Gen. David Schlatter has been named
commander of Allied Air Forces in Southern
Europe. He had headed R&D Command.

Navy
Essex-class carriers Randolph and Hornet,

both 27,000 tons, are due for complete
modernization, including stronger flight

decks to handle heavier planes. . . . Bureau
of Yards fir Docks asks for bids for runway
construction at Naval air stations totaling

$192 million. Construction includes length-

ening of some runways of existing air stations

to 10,000 ft. and new taxiways Si aprons at
most U. S. air stations.

TRIPLE PLAY
by Adams-Rite

NEED AN ASSEMBLY DESIGNED,
MANUFACTURED and DELIVERED

WITHOUT HEADACHES?
This is the kind of 3-point re-

sponsibility in manufacturing
Adams-Rite would like to do for

, TAKE THIS
“ FLUSH LOCK
ASSEMBLY

s-Rite built it

a specific need

THEN TAKE THIS

WIRING CLIP- '

Another cus-

tomer had a smart
idea and we helped perfect it.

The design was completed and
production started within 45

S AND WE CAN PLATE
• ON MAGNESIUM, TOO!

Adams-Rite is

the only plant

west of the
Mississippi
that is equip-

ped to plate
on magne-
sium. This is

just another manufacturing ad-

vantage that we can offer.

REPRESENTATIVES
Robert North

338 Simmons Ave.Webster Grove,Mc
George E. Harris

Municipal Airport, Wichita, Kansas
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New Military Plane Picture Highlights

I

NEW PIPER GRASSHOPPER-A large number of NAUTICAL VENOM-The new DH Sea Venom N.F. 20 all-weather fighter

tandem-geared Piper YL-21s (125-hp. Lycoming) have ordered by the Royal Navy for earner duty has a 5,000-lb.-thrust DH Ghost and

been ordered by the Army, along with Piper L-18Cs. hydraulically folding wings. Note odd tailhook fairing over the exhaust cone.

B-36 A-BOMBINATION—An Air Force photo lab "siamesed" this Convair B-36, having 12 P&W Wasp Majors, probably to outdo

its Kelly AFB contemporaries, who joined two Convair XC-99s (Aviation Week Apr. 23).



Skyline—in AC and DC

CONTROL
MOTORS

Now you can procure a complete line of

control motors from John Oster Manu-
facturing Company for general or special

application— from 1" length x ls
/is" diam-

eter to whatever size you may desire.

All Oster motors are given special at-

tention by highly qualified engineering

and production personnel. And
extremely exacting mechanical require-

ments assure you control motors with

exceptionally dependable performance

accurately predictable under a wide
variety of conditions. Call on The Leader

in Aviation Control Motors! Call on . .

.

10

John Osier 2=^1
MANUFACTURING COMPANY

AVIATION DIVISION

RACINE, WISCONSIN

WHO'S WHERE

111 the Front Office

David A. Benz has been designated execu-

tive vice president and director of Trans-

pacific Airlines. He has been with the

Hawaiian carrier since it was formed in 1946
and was previously assistant to the president.

Edward F. Jones has been named assistant

to the president of Convair. Jones, formerly

chief Life magazine correspondent in Wash-
ington, D. C., has spent 20 years in editorial

capacities in the Capital.

Changes

P. W. Can has been appointed adminis-

Wrigh^Aeronautical Corp”'”. "jI^Mc-
Clurc has been made manager of Convair-

Ft. Worth’s new quality control department,

being filled by T. E. Hoffman.
J.
W. Roche

has been appointed chief of process control

and J. H. Deitzer has been designated chief

of material.

Stanley C. Heilman has been made assist-

ant general manager of North American
Aviation's new Columbus, Ohio, division.

. . . Dean Walter has been appointed West
Coast installation engineering coordinator

for Aeroproducts division of General Motors.

. . . George C. Rodgers and Irving W. Clark

have been named managers of the military

sales departments of American Air Filter

Co., at Moline, 111., and Louisville, Ky., re-

spectively.

Robert W. Sabel has joined the sales staff

of Greer Hydraulics. . . . W. Sanger Green
has been designated assistant to the general

manager of Kaman Aircraft Corp., and Igor

B. Bcnsen has been made chief of research.

. . . Miss Temperance Terry Smith has been

made director of sales promotion and ad-

vertising for Air Express International. . . .

G. D. Smith has been named maintenance

co-ordinator for Mid-Continent Airlines.

Honors and Elections

Edward A. Sprigg, technical engineer with

Breeze Corps., has been elected chairman
of the new Manufacturers Advisory Com-
mittee which will work with the Research

and Development Board on electro-mechani-

H. T. Chapman has been elected to the

board of the Hawker Siddeley Group. He is

managing director of Armstrong Siddeley

Motors Ltd.

Alfons B. Lauda has been named to the

board of Colonial Airlines.

What They’re Doing

H. H. (George) Harman, general manager

of Qantas Empire Airways, is retiring on
June 30 after serving 21 years with the car-

rier. He has held his present position since

1946. New general manager will be C. O.
Turner, who joined Qantas in 1934.

INDUSTRY OBSERVER
Another Anglo-American aviation controversy is brewing, this one over

respective merits of the new British four-jet Vickers 660 sweptwing bomber
and the Boeing six-jet B-47 sweptwing bomber, tire major production item,
dollar-wise, of the current U. S. procurement program. Argument is

kicked off by British Flight magazine, which calls the 660, powered by
four Rolls-Royce Avons buried in the wing roots, “unquestionably the
finest bomber in the air today.” Dispute presumably hinges on respective
aerodynamic merits of the very thin wing and pod engine installation on
the B-47 vs. the thicker wing, accommodating engines within its thickness.

A flight simulator—trainer whose basic unit is an electronic computer—
has just been delivered to the Navy by Curtiss-Wright’s Electronics
division. This simulator, designed for McDonnell Banshee training, will

be housed below carrier decks and used to check out pilot in operational
phases of the flight to come as the ship approaches the "battle” area.
C-W is building similar units for many other types of aircraft.

Republic Aviation Corp. reports that its F-84E fighter-bombers are
in action with the 27th Fighter-Escort Wing in Korea, and operating in

Germany, England, U. S. and (under MDAP) Belgium, France and The
Netherlands. In Korea, the F-84E has exceeded USAF expectations on
takeoff, Republic reports. It has operated with full armament loads and
without Rato off runways less than 6,000 ft., instead of requiring 9,500 ft.

and Rato as some USAF predictions had indicated.

The 12,200-lb.-thrust jet engines of the future, which were included
in the Lockheed L-193 four-jet transport specifications (Aviation Week
June 18) prepared for U.S. airlines, are believed to be a version of the
forthcoming General Electric J-53 engine.

English Electric Co. has indicated to the Glenn L. Martin Co. that
the second Canberra twin-jet intruder bomber for Martin testing will

make its trans-Atlantic delivery flight about the middle of July.

North American F-86E jet fighters are back flying again after a tempo-
rary grounding a few weeks ago to take care of some actuator trouble in

operation of the irreversible hydraulic boost for the all-flying tail which
is a distinctive feature of the E version of the Sabre.

USAF is putting increasing emphasis on rocket-firing tests for its inter-

ceptors. Problems involve internal stowage of rockets for firing from
internal tubes to avoid extra drag of externally placed rockets suspended
under wings. The drag is an especially important factor in the higher-

speed jets such as the F-86, yet the thinner wings and the nose intake

make internal placement a problem too.

National Bureau of Standards has developed a new method of analyzing

exhaust gases from jet engines to determine their combustion efficiency.

Method involves removing water and carbon dioxide remaining in the
partially burned exhaust gas. Then combustibles remaining are burned in

a quartz combustion tube. Combustion products are then weighed against

those previously removed to determine the efficiency.

A hydraulic brake to stop windmilling turboprops in carrier landings

has been developed by Lockheed Hydraulic Co. and Armstrong Siddeley

Ltd., builder of the Python and Double Mamba turboprops. AS's turbo-

props are used on the British Navy’s Wyvem fighter and Fairey 17 anti-

submarine planes. Brake is a light alloy shoe, with special lining to stand
high oil temperatures of the turbine, and has two trailing shoes for a

smooth stop without “grabbing” effect.

Air Force and Boeing Airplane Co. people are still sad about a record

long-range jet flight that might have been but wasn’t. The No. 2 Boeing
XB-47, with extra fuel tanks, after being used in the recent Eniwetok
atoll atom bomb tests, was groomed for a nonstop return flight from
Hickam AFB, Hawaii, to Andrews AFB, Md. It was scheduled to arrive

at Washington simultaneously with Armed Forces Day observance. But
engine difficulties and headwinds combined to cut seriously into the

maximum range. It was decided to stop the plane at Muroc AFB for

repairs, and then it went to Wright-Patterson AFB, Ohio.
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Washington Roundup
JCS: A New Strategic Plan

This is the background thinking for the Joint Chiefs

of Staff’s new strategic concept, tailored to fit the Ad-
ministration’s political and foreign policies:

• Postwar challenge. During the first five postwar years,

the key to U. S. security was a strategic air arm capable

of a knockout atomic bombing of Russia. The key to

Russian security: massive ground forces, larger than

the combined armies of the rest of the world, capable

of over-running Europe and Asia.

The two factors canceled out in a period of tension.

Military power was in balance. Neither side had deci-

sive strength.

The era ended with Russia’s atomic explosion.

• The new challenge is to narrow the gap in Russian

superiority in ground forces, while keeping the lead in

atomic striking power. This means winning allies.

Broadening the base for military power—in armies,

manpower, industrial potential, land area—through alli-

ances, is now the heart of U. S. defense policy.

It’s challenged by "go it alone” MacArthur supporters,

mostly Republicans, who would build up an all-mighty

intercontinental strategic air arm.

These are the revised roles of the military arms under
the new JCS strategic concept:

• Strategic air. The medium bomber is the backbone
of the strategic air arm. This contemplates bases through-

out the world to minimize the range requirement. The
disadvantages of intercontinental bombing by costly

B-36s and B-52s were reported to a Senate committee
by USAF’s Chief of Staff, Gen. Hoyt Vandenberg:
“You would have to operate with two or three refuel-

ings, your time under fire would be greater, you would
have to more or less come out in the same direction

that you went in, the number of missions that you could

get would be greatly reduced, the amount of destructive

material that you could carTy would be greatly reduced
because part of the load would have to be gasoline rather

than bombs, which you could change to bombs if you

• Seapower. Its agressive role is to divert Russian ground
forces with extensive operations in the Arctic, the Baltic

and the Black Sea. By this strategy, it is calculated that

Russia at the outset of a war would be able to release

only 75 of its 175 first-line divisions for conquest of

Europe—the basis for Gen. Dwight Eisenhower’s con-

fidence that he can "hold” the continent with 60 divi-

sions plus tactical air support.

• Ground forces have an emphasis under the new con-

cept of "holding” Europe and other allied areas they

have not had in strategic plans since the end of World
War II. Guided missiles and atomic artillery, almost

ready for application, are marked for use in a European
war with Russia.

• Tactical air, along with ground forces, is given new
emphasis. JCS contemplates approximately 60 European-
based wings, with U. S. contributing around 12. USAF
recommends 240, with the U. S. contributing 48 wings,

and most of the aircraft for the total 240.

Inter-Service War?
Army, Navy, and Air Force are making conscientious

efforts to avert it, but an outbreak of inter-service war-

fare is on the horizon:

• Air Force is determined on a major build-up to 1 50

wings. JCS has approved only 95. And the Administra-

tion’s $19.8 billion '52 fiscal year USAF budget doesn't

even provide for modern aircraft for these. USAF’s
Secretary Thomas Finletter and Undersecretary John

McCone, as well as its chief of staff, Vandenberg, arc

four-square behind the build-up.

• Army and Navy are determined against it. They may
go along with a modest boost of USAF goals, but no

The USAF build-up raises a basic policy issue: Is the

Air Force to be the primary arm, with Army and Navy
cast in auxilliary roles? The 150-wing program would
mean that USAF would get 50 percent of defense

budgets. Army and Navy would split the remaining 50

percent.

This is the outlook now:
• Air Force has presented its 1 50-wing program to the

Joint Chiefs of Staff for review-a move to achieve its

aim through regular channels. Ultimately, it will get a

turndown, or a decision not far from that.

• The first appeal isn’t likely to meet with much success.

Both Gen. Omar Bradley, Chairman of the Joint Chiefs

of Staff, and Secretary of Defense George Marshall, are

counted on to side with Army-Navy.
• The second appeal— to the Security Council—may have

better results. This top policy group will likely give

substantial weight to the position of Gen. Eisenhower.

He wants more tactical air groups for Europe.

• USAF won’t push its case in Congress while there's

still a ray of hope of achieving its aim through the regular

course. This might mean that the battle of the 150-

wing USAF will be postponed until next January.

• But Sen. Henry Cabot Lodge plans to urge a 55-bil-

lion addition for USAF when the ’52 fiscal year military

budget comes before the Senate, more than likely in

• The Lodge proposal will reverberate in the Pentagon,

stirring Army and Navy chiefs of staff who have adhered

to JCS decisions to the letter.

• Meanwhile, The Taft-Wherry faction that has been

spearheading a "more air power” campaign in the Senate

is cooling on the 150-wing USAF build-up. They’re

all-out for intercontinental strategic air power. But

they’re anatagonistic to dispatching U.S. ground troops

and air support to Europe for a "land war." And the

1 50-wing program emphasizes tactical air groups for

Europe.

CAB Friends and Influence

Senate Interstate and Foreign Commerce Committee's

Sen. Edwin Johnson is leaving an investigation into im-

proper airline influence at CAB and the White House
an “open issue”—indefinitely. Renewed press demands
for the probe haven’t prodded him to jump into it.

He won't consider such an investigation until after

controversial legislation separating airmail pay from sub-

sidies is cleared, Johnson says. That’s likely to take

several months.
The prospect is that there won't be any investigation

at all.

The general report on Capitol Hill is that, though
aimed at CAB, the investigation would hit the White

—Katherine Johnsen
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Atom Blast Studied as Key to New Design
Evaluation of explosion effect on various

military planes may guide future plans.

By Ben S. Lee

Speculation as to what new military

aircraft design and structural changes

will be called for following the pending

evaluation of Atomic Energy Com-
mission's recent Joint Task Force III

weapons test at Eniwetok Atoll has the

industry buzzing.

But while the industry awaits the

new design criteria, JTF III has made
public the fact that there is little radia-

tion contamination following an atomic

blast. All aircraft, vehicles and surface

units surviving the blast and still oper-

ational could be immediately manned
and sent into combat. The significant

residual radiation after a low air burst

would be confined to an area 300-400

yd. in radius, Brig. Gen. James Toomey,
radiation safety advisor of the task force,

announced. Within this area there

would be no rescue work, as everything

would have been vaporized.

In their first interview with the press

since JTF III was organized in 1949,

Lt. Gen. Elwood R. ’‘Pete” Quesada,

Commander Joint Task Force III; Gor-

don Dean, Atomic Energy Commission

Chairman; Dr. Alvin C. Graves, di-

rector of Test div., Los Alamos; and

Gen. Toomey have reported in general

terms the results of the latest weapons

test program.

Gen. Quesada reported that some
112 aircraft representing 15 types of

combat and utility planes, including the

six-jet engined Boeing XB-47, B-17,

B-50 and Lockheed T-33 jet trainers

were exposed to varying degrees of

blast and heat.

Evaluation Data-All of these planes

were instrumented, Quesada said, to

record stresses and pressures for com-

plete evaluation. This information will

be valuable in establishing new design

criteria for combat aircraft as well as

in developing new tactics for operations

in the close vicinity of atomic blasts.

Contrary to some published reports

none of the airplanes used dropped any

bombs in the current series of tests.

All the blasts were fired from steel

towers erected at the atoll. The num-
ber of blasts was not disclosed.

Obsolescent aircraft such as Boeing

B-17s and early Lockheed T-33 trainer

versions of the F-80 were equipped
with electronic drone control mechan-
ism so that recording instrumentation

could be flown directly into the blast

Manned-aircraft such as the Boeing

Jet XB-47 (Number two experimental

version of the production B-47), the

Boeing B-50A and -D were flown at

safe distances from the blast area but
were also fully instrumented to record

effects of blast, heat and surface stresses.

Exact pattern flown by both drone
and manned-aircraft in and around the

blast area is still classified by AEC.
However, it was reported tnat the
planes were flown at various altitudes

and distances from the blasts so that

a complete study of blast-heat effects

could be obtained. In performing each

flight-test blast mission 12 drone air-

craft were used, including 10 Boeing

B-17s and 2 Lockheed T-33 jet air-

Aircraft Employed—By types, aircraft

used in Joint Task Force III included:

33 Boeing B-17s; 12 Boeing WB-29s
(weather reconnaissance); 4 Boeing
B-50s (2 -A versions and 2 -D versions);

2 Boeing SB-1 7s; 1 Boeing XB-47; 10

Lockheed P2Vs; 10 Lockheed T-33s;

6 Lockheed F-80s; 2 Grumman SA-16s;

1 Douglas C-54; 5 Douglas C-47s; 16

Convair L-13s; 6 Stinson L-5s and 4

These included 5 T-33 jets and 17

B17s. The L-13, L-5, and H-5 aircraft

were used as inter-island air taxis.

During the entire operation, three

T-33 drones were lost. One was crash

landed on an island air-strip in the

Eniwetok lagoon when flying speed

could not be reduced below 40 percent

of full power and its instruments were
recovered. As in other drone opera-

tions, the planes are flown off run-

Pilot Strike Ties Up UAL
The most critical air transporta-

tion situation in history loomed

last week. Pilots on United Air

Lines already were on strike; the

same issues that touched off the

UAL shutdown were at stake in Air

Line Pilots Assn, negotiations with

American Airlines and TWA.
AA pilots will be legally able to

strike today. Some TWA and East-

ern pilots also have talked of strik-

ing. This would sever coast-to-coast

passenger air transportation.

The walkout of all UAL pilots

June 19 climaxed nearly two years

of drawn-out negotiations between

UAL management and the Air Line

Pilots Assn. (AFL) over wages and
working conditions.

Chief stumbling block is hours of

work. The management calls for 85

a month; the pilots say 70.

Some UAL pilots say they would

probably settle on the new pay aver-

ages recommended by the Presi-

dential Emergency Board this

month (Aviation Week June 11)—

if that pay went for less hours flying

time. But United management

wants to stick with the 85-hour

limit in effect since the 1930s. The
pilots argue 70 hours today is com-
parable to 85 in those days. Work-
ing conditions have improved that

much generally in industry; and the

airline pilots’ job has become more
complex—from DC-3 to DC-6B.
The strike stopped plane service

on all the far-flung UAL routes

from New York to Honolulu.

The strike came rather suddenly

on vote of the UAL pilots strike

committee at Chicago, subsequently

approved by ALPA.
U. S. Mediation Board called the

strike an unauthorized one. ALPA
President David Behncke declared

that the strike complied with terms

of the Railway Labor Act. Two
years of negotiations is a long-

enough waiting period, the pilots'

spokesman said.

Key factors in earlier negotiations

have been the pilots' demand for a

monthly mileage limitation on fly-

ing, instead of an hours-per-month

limitation, and a new pay arrange-

ment for standby duty time.

AVIATION WEEK, June 25, 1951



Production 4-0-4 Nears Flight

First new airplane, built with 80 percent new tooling

different than that used for 2-0-2, marks design steps.

ways under control of a ground oper-

ator and then switched to control

of a manned-aircraft which acts as

mother-plane for the remainder of the

flight until landing procedure is begun.

At that time control is switched backed

to a ground-controller who completes

the landing operation.

Other aircraft lost during the opera-

tions were a B-17 drone and one L-13.

Experimental Unit-Air Force experi-

mental operations designated as Task

Force 3.4 were under command of Maj.

Gen. Robert M. Lee with Col. William

T. Hefley as his chief of staff. Mission

of this group. General Quesada said,

was to handle operation of all experi-

mental aircraft, including the drones

and other aircraft used in the blast

measurements.

Gen. Lee also controlled the B-17

drones used as filter collectors which

Quesada said were essential to the

overall experiments. In addition, Task

Force 3.4 was responsible for providing

for weather reporting, reconnaissance,

search and rescue, liaison-taxi service

within the atoll and F-80 interceptors

for air defense.

Gen. Quesada pointed out that the

complex nature of operating aircraft

on a split-second timing schedule in

relation to detonation was staggering.

The very latest developments in radar

detection and location were carefully

monitored, he said, in their use for

exacting air control.

Task Force 3.3, under the command
of Rear Adm. Richard H. Cruzen, with

Capt. Harry R. Homey as Chief of

Staff, was charged with providing off-

shore air patrols and surface defense.

This group, Quesada said, also was re-

sponsible for transportation of person-

nel and cargo within the atoll harbor

defense and floating fuel storage. Nary
personnel involved in the overall opera-

tion totaled 2,370. Air Force personnel

involved in the operation number ap-

proximately 2,400.

Defense Measures—Gen. Quesada
said that there were no indications that

any unidentified aircraft or surface ves-

sels had attempted to enter the re-

stricted area around Eniwetok during

the entire operation and that air-sea

defense forces had been adequate

enough to handle almost any even-

tuality.

Supplies for establishment and main-

tenance of Joint Task Force III were

provided by the Military Air Transport

Service and the Navy. MATS, despite

the drains forced upon it by the Korean

war, Quesada said, airlifted all pas-

sengers essential to weapons-test sched-

ule and in addition airlifted some 3,500

tons of high priority cargo. Surface

units of the Pacific fleet, he added,

moved 250,000 measurement tons of

general cargo from the West Coast to

Eniwetok.

By Alexander McSurely

Baltimore—Tooling for the new pres-

surized Martin 4-0-4 twin-engine trans-

port is 80 percent different from that

used for its predecessor, the 2-02.

Designers, project engineers and pro-

duction specialists at the big Glenn L.

Martin plant say that is a good indica-

tion of major changes, reflecting ad-

vances in airplane building, which have

been put into the new airplane, aerody-

namical)}’, structually and equipment-

"We aren’t selling the older 2-0-2

short,” William Bergen, vice president,

engineering, explained. "But the state

of the art generally has advanced con-

siderably since the first 2-0-2s and other

contemporary’ airplanes were built at the

end of the war. We arc trying to get as

many of those advances into the 4-0-4

Final Assembly—A recent fast trip

down the 4-0-4 line here under guidance

of G. T. Willey, vice president, manu-
facturing, showed the first five flying

production 4-0-4s were in the final as-

sembly line.

Willey pointed to detail parts and
sub-assemblies farther back which in-

dicated that parts for 17 equivalent air-

planes were completed. That means
Martin has made the parts for its first

block of 1 5 planes and is started on its

second production block of 35.

Orders now stand at 101 commercial

planes and two executive interior Coast
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continue at that basis. If plans work
out now, that means that the eight-

planes-a-month schedule may be reached

in December, or January.

Indicative of the structures work
which Martin is doing on the new air-

plane is the elaborate static test setup

which is being operated in a big sea-

plane hangar. Here the first structurally

complete 4-0-4 has been getting the

works in a series of pressurization tests.

It is one of the biggest privately owned
static test operations in this country,

perhaps exceeded only by the Air Ma-
teriel Command Static Test Building

at Wright-Patterson AFB. While the
4-0-4 test is going along in one part of

the big hangar, drop tests on the land-

ing gear of another manufacturer's plane

are being conducted simultaneously, and
another Martin plane, meanwhile, is

getting ready for additional stress tests.

Pressurization Test—Yet to come is

the underwater pressurization test for

the static test 4-0-4 fuselage. This is

believed to be the first test of its kind

in this country, but it was tried before

by British manufacturers. The idea is

to submerge the fuselage at the end of

the dock in Middle River and pump in

pressurized air to catch the air leaks.

As a veteran seaplane maker, Martin
has conducted a similar operation be-

fore to test hulls for watertightness,

and isn't expecting much difficulty in

the new test.

Mindful of some difficulties experi-

enced with 75ST aluminum alloy in the

earlier 2-0-2s, Martin designers have
provided that no 75ST materials will

be used in tension. Bergen thinks the

new 4-0-4 has the lowest stress level of

any U.S. transport with the possible

exception of the old Douglas DC-3.
An important structural change

aimed at securing passenger comfort is

a new high efficiency drag-link shock

strut which is incorporated in the 4-0-4

landing gears. It was developed by Mar-
tin to answer a Navy problem posed in

of twin Beech JRB trainers. It has al-

ready been flight tested on the JRBs and
in its larger version on the Martin

4-0-4P ship, a flight test plane which is

a remodeled 2-0-2 lengthened and with
external configuration of the 4-0-4. It

answer pretty completely, a complaint

by some pilots about the stiffness of the

old 2-0-2 gear, the Martin engineers say.

Aerodynamic Changes— Aerodynami-

cally there have been a number of

changes made in controls from 2-0-2

to 4-0-4:

• Rudder shape has been changed, but
has not been increased, resulting in an

increased ability to hold single-engine

speed down to as low as 102 mph. A
big decrease in pedal forces down to 1 00

lb. against 180 lb. allowable by CAA,
has resulted.

• Elevator has been modified to reduce

Guard 4-0-4s. The commercial orders

are divided between Trans World Air-

lines, 41, and Eastern Air Lines, 60.

Martin is still hot after Air Force and

Navy business for an airlift 4-0-4 mili-

tary version but hasn’t anything firm on

this.

Move the original 4-0-4 schedules

back about three to four months and
you will have a new realistic idea of the

schedule Martin now expects to meet.

The first 4-0-4 is expected to be flying

by the last of June or the first of July.

First two deliveries to TWA had been

scheduled for April. The difference? A
good part of it might be attributed to

delay in procurement of equipment,

after the early schedule had been sub-

mitted. And then there have been some
materials and components problems.

Material Shortages—Willey showed

one example of shortage:

The supply of castings for flap-opener

fittings suddenly dried up. If Martin
had waited for more, it would have
halted the line. To keep this from hap-

pening, some dummy fittings were
welded and put in place. Then, as soon

as the additional castings arrived, the

dummy-welded fittings were pulled and
replaced by the permanent installation

several stations down the line.

But it wasn’t quite that simple. The
reason for the stoppage in shipments

of castings was lack of material. Martin

used the emergency expedient of sup-

plying the necessary ingot material to

the foundry to get the rest of its cast-

ings.

Willey doesn’t think the shortages

problem will mess up his schedule ap-

preciably once he gets it rolling, barring

a considerable worsening of the situ-

ation. The original plan called for pro-

duction to reach a maximum output of

eight planes a month by September and
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forces in landing and still retain the

exceptional center of gravity travel of
the 2-0-2. A new bungee system makes
the difference and reduces forces to be-
tween 40-50 lb.

Equipment Changes — Important
equipment changes involve redesigning

the hydraulic and electrical systems of

the new airplane:

• Hydraulics — Electro-mechanical hy-

draulic screw jacks used for actuating

flaps for the 2-0-2s are being replaced

with a hydraulic cylinder arrangement.
This put the flaps on a lower pressure

1,500 lb. system, along with windshield
wipers, brakes, steering and passenger

loading ramp.
• The landing gear uses a high pressure

3,000-lb. system for quick retraction,

but only 900 lb. down. An emergency
system is set up with independent hy-

draulic lines and a third mechanical

free-fall system is provided for landing

gear extension.

• A tighter parking brake hydraulic cir-

cuit is being provided so that the plane

can be parked without tie down, for 24
hr. or so, without losing appreciable

pressure.

Hydraulic system is not standardized.

To cite special examples TWA has
called for flareless Ermeto-type fitting

while Eastern likes its present practice

of flared fittings.

A Pesco gear pump replaces a Vickers

piston pump in the hydraulic system.
• Hydraulic fluid reservoirs are under
pressurized air in the cabin. Martin
engineers say it would be a simple mat-
ter to use the new Douglas Skydrol
anti-fire hydraulic fluid, if any custom-

ers want to incorporate it by changing
rubber in the system to meet Skydrol re-

quirements.

The 4-0-4 hydraulic system involves

a saving in weight of 22 lb. over the
2-0-2 system, as a result of use of a 7i
in. system accumulator. Compared to a

10-in. accumulator in the 2-0-2.

• Electrical system. Identical power sys-

tems are used in both TWA and East-

ern 4-0-4s, with Eclipse generators and
Westinghouse regulators. A mockup in

the Martin plant demonstrates how
rapidly the system automatically clears

itself when a short circuit develops. A
clearance is in about one sec. as com-
pared to 57 sec. for most of today’s

DC-6 Crash Traced
To Defective Prop
A defective Curtiss-Wright hollow-

steel propeller blade was the probable

cause of the American Airlines DC-6
accident last August, a CAB accident

The blade broke off and ripped the

cabin side open, causing explosive de-

compression of the cabin atmosphere.

The engine shook loose and fell off.

AF Big Enough?
McCone says our needs

call for larger than even

95-wing force.

Neither today’s Air Force nor the pro-

E
osed 95-wing Air Force program will

e large enough to enable this nation to

enforce peace. Air Force Undersecretary

John A. McCone warned a Pentagon
press conference last week.

‘‘It is my opinion," McCone said,

‘‘that the 95-group Air Force towards

which we are building with great energy

at the present time, can be looked

upon only as an interim objective for it

will lack the capacity to do all that is

expected of it.”

Air Defense—This force, he said, will

not provide the interceptors necessary

for an acceptable defense of the U. S.,

nor even enough to match the capabili-

ties of the radar early-warning network
now under construction.

Strategic Air Force—Although it is

still the world's most powerful military

instrument, he declared, SAC capacity

for delivering the atomic bomb is not

keeping pace with our atomic develop-

Tactical Air Force—This force will not

be sufficient to gain the air superiority

which U. S. ground forces must have in

order to operate with hope of success

should war come.
“The heart of the aircraft expansion

problem today, as it was in World War
II, is aircraft production. All other Air
Force programs must be geared to the

aircraft program.

“Viewing the problem of air power
from the factory floor,” McCone ex-

plained,” I am convinced that the pro-

duction of air power in sufficient

quantity to make the U. S. supreme in

the air can be achieved much faster than
is now popularly supposed and now
planned.”

“Under existing conditions, the lead

time for fighter production is about 18

months and for bombers, 24 months.
Using this factor as ground rule,” he
continued, “while the 95-group Air

Force will be ‘in being’ by June of 1952,

it will not be completely equipped with
modem airplanes in all of the units until

much later—perhaps a year—and in some
cases even longer/’

Production Preparation—To prepare

for greater production. Air Force sought

and received authority to build and tool

plants which are producing airframes,

engines and components so that USAF
productive capacity would be roughly

double production now scheduled, Mc-
Cone recalled.

“This complex of plants,” McCone
said, “will soon be fully operative. Many
of them are going full tilt now and each

month added facilities and added tools

are brought into production.” How-
ever, he explained, earlier appropriations

for purchasing planes in larger quantities

would not have solved our need for a

larger Air Force because of the time
needed to tool up.

“For example, if we can put in the

hands of the North American Aviation

company all of the material they need to

build the famous F-86 Sabre jet in six

months’ time as contrasted with the

present 13 or 14 months’ time, we have

made it possible for North American to

accelerate their production enormously.

“By doing this, we would get in June,

1952, the planes that they now schedule

to deliver in January or March, 1953
and we would get in January of 1953
the planes they now schedule for

October or November of that year.”

Through our new Controlled Mate-
rials Plan, Air Force, if national policy

demands it, can order and get double

the 95-wing program. The industry can

give us that quantity and even more, if

this nation provides a satisfactory plan

to control and direct material, he said.

McCone continued, “This materials con-

trol plan will go into effect July 1, and
now that it is being initiated, we intend

to do our part to make it work. We pro-

vided the reserve production capacity

‘in-being’ and now I propose we use

it,” he concluded.

Fatal Crash Mars
AWA Convention
The death in an airplane crash of one

of its members saddened those in at-

tendance at the Aviation Writers Assn.’s

13th annual convention held in New
York City.

William S. (“Blimp”) Friedman, 39,

was killed when the Lockheed F-94B all-

weather jet interceptor in which he was

a passenger crashed into Long Island

Sound. He was one of a number of asso-

ciation members who were being given

demonstration rides by the Air Force as

one of the features of the writers’ con-

vention.

Part of the right wing of the plane

tore off in flight and, for reasons un-

known, the writer did not follow the

pilot’s instructions to use the ejection

seat and bail out. The pilot, Lt. Col.

Robert D. Curtis, parachuted safely to

the water and was picked up by a rescue

plane.

Mr. Friedman at the time of his

death was a free-lance aviation writer

but formerly had been on the staffs of

several magazines including The Aero-

nautical Engineering Review, Contact,

Air Tech and Air News. He is survived

by his widow and two young children.

The day preceding the accident, Mr.
Friedman had been elected third vice

president of AWA. Other officers
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elected were: president, James ). Hag-

gerty, Jr., American Aviation Publica-

tions, Washington, D. C.; first vice

president, George A. Rhodes, San Fran-

cisco Call-Bulletin; second vice presi-

dent, Virginia Reiney, Beaumont
(Texas) Journal; treasurer, Leslie V.
Spencer, Bermingham, Castleman &
Pierce, New York City; executive secre-

tary, Alexis Dawydoff, Air Trails, New
York City, historian, George F. Mc-
Laughlin, Facts, Inc., New York City.

CAB, CAA Officials

At Locals Seminar
Two coming equipment develop-

ments may radically improve local air

service by 1955, according to talks pre-

pared for the Local Service Airline

Seminar at Purdue University last week.

CAA Administrator Charles Horne
implied that CAA may install terminal

VOR navigation instruments or In-

strument Landing Systems at local air-

ports now having no landing aids at all

scheduled for installation. He stated

that the CAA policy on VOR installa-

tions is “very flexible."

CAA economist Richard Waldo said

helicopters of DC-3-payload will prob-

ably be available for local service airlines

in three to five years. And, he said,

those copters will be near-ideal for com-
mercial use; the Marine copter assault-

transport requirements are almost iden-

tical with what many local airlines need.

All five CAB members were sched-

uled to attend the seminar. So were

high CAA officials, aircraft manufac-

turer representatives, and executives of

all the certificated local carriers.

CAB Chairman Donald Nyrop’s

statement was conservatively favorable

toward accelerated local service airline

build-up, through improved service pat-

terns and equipment development.

CAA Administrator—CAA Adminis-

trator Charles Home’s prepared talk re-

vealed that CAA has not yet decided on

how many terminal VORs to install as

landing and orientation aids at smaller

airports. He hinted the CAA may go

all out for terminal VORs, instead of

limiting that program to about 75 in-

stallations, as currently planned (Avia-

tion Week May 28).

There are now 208 airports that are

served by certificated airlines but do not

have any landing aid for bad weather.

CAA is studying terminal VOR as

the solution to this problem. But some

technical observers say ILS is probably

cheaper and is certainly a better land-

ing aid. CAA says VOR maintenance

costs are lower than ILS. But the CAA
evaluation of maintenance cost is for

en-route VOR ranges, which need not

be held to close tolerances. If you try

to keep a VOR accurate enough to be a

safe landing aid, maintenance cost will

be higher than for ILS, these techni-

^The^AA’s other two main problems
affecting local service airlines are— 1.

Getting a prototype aircraft designed

and built; and 2. Small-city airports in

the present national emergency, in

which money for small airports is dras-

tically cut back in favor of big ones

to help the military and help move the
higher density non-military traffic.

Copters Coming—CAA economist

Richard Waldo told the local service

airlines and CAB members that 20-24-

passenger twin-engined helicopters will

be available for commercial use within

three to five years. And total direct and
indirect cost of operation per available

ton mile on the first models commer-
cially available will probably be only

25 percent higher than the DC-3. The
much higher load factors that copters

should get by operating downtown-to-

downtown may give the higher revenue

to cancel out the higher cost.

The rapid development of copters

now under urgent military demand
means the economical commercial air-

line copter is only three to five years

off.

Two military copters now in develop-

ment stage are ideal for commercial use.

They are the two Marine assault copters

-the Sikorsky and the McDonnell.
They will need almost no modification

for commercial use. Also promising as a

commercial copter is the Bell XHSL
anti-submarine copter; it would not need

much modification to serve commer-
cially.

The CAA Prototype Aircraft Devel-

opment Committee hopes to get a fixed-

wing plane developed soon to replace

the DC-3. But some observers see the

rapid helicopter development pace now
taking some of the urgency out of the

fixed-wing need. CAA hopes to speed

development on both a modem fixed-

wing plane and a helicopter, both of

20-24-passenger load potential. Both

But the military has not yet fully

backed development and production of

a commercial fixed-wing prototype.

Therefore the copter may reach local

service airline operation. That is be-

cause military-assault requirements are

almost identical with local service air-

line requirements in the copter category.

Aircraft Materials

In New NPA Ruling
Authority to reschedule according to

urgency, rated orders for all aircraft ma-

terials required in support of the mili-

tary aircraft program has been delegated

by National Production Authority to

the Secretary of Defense.

The NPA action expands a previous

order authorizing rescheduling of or-

ders for aluminum, magnesium and in-

strument bearings, only. Other deliv-

eries under the former arrangement de-

pended on priority of filing the rated

order—first-come-first served.

The new action applies to all deliv-

eries filling orders rated DO-01 and
DO-A1, for the military aircraft pro-

gram. It means that materials scheduled

for delivery to one manufacturer can be
rescheduled by the Defense Depart-

ment when necessary to be shipped to

another manufacturer.

It will not affect the scheduling of

orders for other programs including

civil aircraft orders.

NPA has also announced plans for a

clearing-house arrangement under

which manufacturers with idle metal-

working machines will be notified of

subcontracting opportunities from ma-
chine tool builders. It will be operated

as an information center as part of the

metal-working machinery branch of

the General Industrial Equipment divi-

sion of NPA. The clearing house will

be used to increase production, by mak-
ing use of idle machine capacity wher-

ever possible rather than to increase

the facilities of machine tool builders.

WSB to Investigate

Airframe Wages
Special wage stabilization problems

of tne airframe industry will be investi-

gated by a six-man committee of the

Wage Stabilization Board. The com-

mittee will recommend what, if any,

special procedures will be necessary.

Heading the committee is Ben Aaron,

who was chairman of the National Air-

frame Panel of the National War Labor

Board during the war.

The big problem is recruiting and

holding workers, and WSB had a sam-

ple of it last week at Republic Aviation

Co.
Ceiling Cracked—WSB approved a

15-cent hourly wage increase, almost

10 cents above the 10-percent formula

ceiling, because of Republic’s difficulty

in getting enough workers with wage

rates lower than those of nearby Grum-
man Aircraft and Sperry Gyroscope.

Fairchild had granted a 10-cent increase

in September, but was held back on

any additional increases while the In-

ternational Association of Machinists

was being certified as the workers’ bar-

gaining agent.

Meanwhile, Fairchild, making F-84

fighter bombers and parts, was reported

behind some of its production at a

time when its schedule was being

stepped up.

Fairchild's plant is at Farmingdale,

some 35 miles from New York city.

With workers able to earn more at

Grumman and Sperry Gyroscope, which

are nearer to New York, Fairchild had
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difficulty attracting workers and had a

high turnover of those it did get.

Six “Fringe” Benefits—This first con-

tract with the IAM also included six

“fringe” benefits. Three approved by
WSB are (1) A seventh paid holiday

(Election Day), (2) Pay while on jury

duty, and (3) an extra day’s vacation

for those workers on a 48-hour week.

WSB held up action on three others:

(1) A switch in night-shift differential

from 10 cents an hour to 10 percent

(resulting in an additional seven cents

an hour), (2) Pay for any of the five

sick-leave days not used, and (3) Ab-
sorption by the company of the work-

er’s share of the cost of the group in-

surance plan. This latter amounted to

about 2 cents an hour.

Industry sources believe the absence
of incentive to lure workers into air-

craft plants is a major cause of the dif-

ficulty in labor recruitment; hence, in

the absence of manpower controls, the

job may have to be done through higher

wages. There is little draft threat to

drive competent workers into aircraft

plants, they point out, and the indus-

try has little to offer in the way of a

permanent job when the war threat

subsides.

Members of the WSB committee are:

• Public representatives—Aaron, West
Coast arbitrator, and Howard S. Kal-

tenbom of the University of California

Industrial Relations Institute, formerly

with Curtiss-Wright.
• Industry representatives—Robert Bi-

ron, vice president for industrial re-

lations of Consolidated-Vultee, and
Daniel W. Siemon, manager for indus-

trial relations of Glenn L. Martin.
• Labor representatives—John W. Liv-

ingston, labor member of WSB and
head of the CIO Auto Workers Air-

craft Department, and Dale Reed,
West Coast Grand Lodge representa-

tive of the IAM.

Oakland Clinic
The first small-business

show in West draws 53

exhibitors.

Oakland, Calif.—The Armed Forces

Regional Council Assistance Clinic here

produced 53 exhibitors, including gov-

ernmental agencies and prime con-
tractors. Close to 3,000 representatives

of small plants from Washington,
Oregon, Utah, Nevada, Arizona and
California were there looking for future

business. This was the first of these

small-business clinics to be held in the
West.

Results of the four-day meeting aren’t

yet concrete, but major aircraft and
guided missile primes, skeptical at the

start, closed their booths with surprise

prospect lists in their briefcases. Many
will inspect small plant facilities before

returning home.
The small-business man left the clinic

feeling he had had his day in court even

though he didn’t have a signed con-

tract. Although primes uncovered some
potential subs, they were disappointed

at the total number of contracts which

Under-Promoted? — Complaints were

heard that the clinic had not been

amply promoted-that not enough time

had been allowed for plans and prepara-

tions. Although several subcontracts

got to the negotiation stage, a build-up

of prime contractors’ prospect files was

a major business. This was primarily

against future defense orders and not

for contracts now on the books.

Obviously, major airframe companies

had previously surveyed the West for

subs and had entered the clinic with

slight hope of uncovering anything use-

ful. But they found unheard-of shops

capable of doing precision work and de-

velopment engineering.

Aircraft primes with electronic

problems found undeveloped sources of

supply in many small manufacturing

plants centered on the San Francisco

peninsula. Plastic fabricators were

located. Many of the exhibitors were

from the Los Angeles area where avail-

able subs are beginning to disappear,

and the clinic produced prospects from

their own backyards that nad been

missed in their local searches.

One bad feature of the clinic was the

salesmen who got smart to the fact that

it offered a chance of a lifetime to con-

tact many purchasing agents in a small

area and snort time. Entrance to the

exhibits was for anyone who could pro-

duce a business card and equipment
salesmen can always manage to accom-
plish that.

Many exhibitors complained that

their time was consumed talking to

vendors while the small-business man
they came to see waited.

Probably the most benefit from the

clinic went to firms with new defense

contracts and without World War II

subcontracting experience. These had a

quick chance to locate numerous subs

with available shop time and equip-

Most of the subcontractors were satis-

fied with the clinic. There had been
rumblings that small business wasn’t

getting a fair chance at the defense

work that they had heard so much
about. But at the clinic, they had the

prime contractors’ front door opened
and a chance to discuss their problems.

Many blueprints went to hotel rooms
each night for study. Two similar Armed
Forces Clinics are due to open in the

West this week, one in Seattle and one
in Fort Worth. Plans call for another
in Los Angeles in September.

No Changes
All members of JCS to

remain; Vandenberg

denies plans to retire.

The present officers in the Joint

Chiefs of Staff will retain their posts

for at least another year if the slated

reappointment of five-star General

Omar N. Bradley is confirmed Aug. 1 5,

a Pentagon spokesman said last week.

Bradley, it is reported, had planned
upon retirement Aug. 15, following

completion of his tour of duty as the

first Chairman of the Joint Chiefs of

Staff. But President Truman prevailed

upon the general to keep his post for

another two-year term in order to elimi-

nate U. S. military policy confusion

during the current tense international

situation.

Previous thinking on Pentagon policy

levels was that Bradley would step down
and that the post of Chairman JCS
would pass to Admiral Forrest P. Sher-

man, who as Chief of Naval Operations

is now a member of the JCS. If this

plan had been followed. Admiral Rob-
ert B. Carney, recently appointed

North Atlantic Treaty Organization

commander for Southern Europe,

would have been named Chief of Naval
Operations replacing Sherman.
Vandenberg Denial—Air Force Chief

of Staff Gen. Hoyt S. Vandenberg, just

returned from a meeting with NATO
chiefs in Paris, denied that he was
planning immediate retirement: to ac-

cept a top civilian job in response to

a query from Aviation Week. Con-
siderable speculation had arisen in

Washington military and industry cir-

cles that Vandenberg would retire June
30 to accept civilian employment
(Aviation Week June 18).

Gen. Vandenberg returned last week
fro man inspection tour of United
States Air Forces in Europe and a con-

ference with Lt. Gen. Lauris Norstad,

commander of USAF. Vandenberg had
gone to Paris on June 9 to meet with

air chiefs of staff of Canada, France,

and the United Kingdom, to discuss

policy and plans for the air defense of

Western Europe. Results of their dis-

cussions were not disclosed.

Vandenberg, according to a source

close to him, plans to remain in the Air

Force for another three years until his

full 30-year tour of duty lias been com-
pleted. In light of the probable reap-

pointment of Bradley, to hold the pres-

ent JCS body intact, Vandenberg will

also very likely be asked to continue for

another term as USAF Chief of Staff

and a member of the JCS. Vanden-
berg’s present tour of duty as Air Force

Chief of Staff is up in April, 1952.
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"ON TARGET" TODAY
demands split-second mat hem atics

(Today’s gunnery problems are a far cry from the

days of slugging it out at close range. They de-

mand instantaneous solutions to ever-increasing

complex factors. Only continuing advance in elec-

tronic instrumentation can accomplish this feat:

Through years of outstanding engineering design

and precision manufacture, Arma leads in this

vital supply link to our nation’s Armed Forces.'

ARMA CORPORATION
254 36th STREET, BROOKLYN 32, N.Y.
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AERONAUTICAL ENGINEERING

F-94: Variations on a Lockheed Theme
The basic F-80 airframe, in its various modifications,

may lead a trend back to straight-winged fighters.

By David A. Anderton

McGuire AFB, N. J.-This month
the 52d Fighter All-Weather Wing
completes its first year of operations
with F-94A aircraft. During the past
year, the squadrons have performed
many intercepts. They have racked up
valuable job-training time in the oper-
ational use of all-weather fighters. The
crews are familiar with radar equipment,
gunsight and afterburner. They have
gotten to know their aircraft.

The F-94A is a new airplane only in

the fuselage; its wings, tail surfaces and
landing gear come directly from the
same jigs and tools that made those

parts for the F-80 Shooting Star. And
most of the changes in the fuselage owe
their origin to the change of powerplant
from that of the F-80 (and its two-
seater trainer development, the T-33).
The remainder of the changes have

to do with the mission of the craft.

Continental Defense—Seventy miles
south of New York, two squadrons of
F-94As of the 52d stand on a war foot-

ing. Their mission is to defend conti-

ental United States against air attack;

specifically, they work within the
boundaries of the area assigned to East-

ern Air Defense Force.

Two combat squadrons, the 2d and
5th, make up the 52d Fighter Group.
This group, together with a mainte-
nance squadron, an air base group and
a medical group, all bearing the 52d’s

numerals, make up the wing.
Operations of the 52d are tactical.

The wing maintains a 24-hr. alert, with
planes on the line, pilots in the alert

room, and ammo in the guns.
When an unidentified plane is picked

up by the East Coast radar screen,

ground control intercept (GC1) phones
a signal to the alert room. The signal

gives the heading of the unfriendly

plane and its altitude.

The pilots scramble to their planes.

Once airborne, GCI guides them to

within the range of their own radar

equipment. When the F-94 radarman
picks up the target, he takes over from
GCI and guides the pilot until the pilot

is either within visual or radar range of

the unfriendly aircraft.

Pilot’s position is much like that of
the F-SO, with the exception of the
added gear necessary to the mission of

the plane. As examples, the afterburner

switch has been located on the left

shelf forward of the throttle, and a new
gunsight and pilot’s radar scope have
been mounted on the forward fuselage

deck just below eye level.

The radarman is wedged in place by
his equipment. Once settled in his seat,

he lifts his scope slightly (to disengage
a simple latch) and swings it down to

his eye level.

Both pilot and radarman seats are of
the ejection type.

Allison Engine—Powerplant of the
F-94A is the Allison 400-D9 (AF desig-

nation J-33-A-33) turbojet with Allison

afterburner. Thrust rating of the engine
is 5,200 lb. without afterburner. The
afterburner begins just downstream of
the engine tailcone with a ring of fuel

injectors. About a foot farther down is

a flameholder, made up of annular rings

and radial arms of V-scction. The open
end of the V faces downstream. Func-
tion of the flameholder is to create an
area of local turbulence which will hold
the flame at the face of the flameholder.

The exit nozzle of the afterburner is

equipped with a two-position eyelid,

actuated from the afterburner controls
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Alodine
PROTECTS ALUMINUM

ANCHORS THE PAINT FINISH

MEETS GOVERNMENT SPECIFICATIONS

MIL-C-5541 U.S. Navord O.S. 675

MIL-S-5002 16E4 (Ships)

AN-F-20 U.S.A. 72-53 (See AN-F-20)

AN-C-170 (See MIL-C-5541)

EFFECTIVE, ECONOMICAL

EFFICIENT

ALODIZING is an electro-

less protective surface conversion process

for bonding paint to aluminum and pro-

tecting the metal.

Tough, durable ALODIZED surfaces are

obtained easily and rapidly by immersion,

brushing, or spraying in a multi-stage

ALODINE amorphous phosphate coatings

provide extra paint permanence and extra

durability for aluminum parts and products.

BRUSH "ALODINE” PROTECTS ALUMINUM
IN THE FIELD, SHOP, OR HANGAR

Brush ALODINE is easily ap-

plied in a simple brush-on or flow coat process to

large assemblies and surfaces—airplanes, trucks,

trailers, boats, housing, building siding, railway

cars, bridges, etc.—that are too bulky or too remote

to be conveniently treated in tanks or a multi-stage

power spray washer. The cleaning and coating

chemicals for Brush ALODIZING are shipped in

bulk or in the convenient Brush ALODINE Chemical

Kit No. 1. This Kit contains enough chemicals to

treat about 1,000 square feet of surface and is an

ideal package for use at airfields of commercial

AMERICAN [CHEMICAL PAINT COMPANY
ilerT! .PA.
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in the front cockpit. The afterburner

is either on or off; there is no interme-

diate throttle position, consequently,

the eyelid is either fully opened (lor

afterburner operation) or partially closed

(for turbojet alone).

T wo Kato bottles can be fitted lo the

belly of the F-94. These are fired by
the pilot from a switch located at the

forward right side of the cockpit among
his armament switches.

The philosophy on this is not clear.

It would seem that a powcrplant aux-

iliary, like Rato, would be controlled

from the same location as the other

powcrplant controls. But when the

pilot needs it, he is operating the plane

with his right hand, working the throt-

tle and afterburner with his lent. Then
he must reach forward and to the right

to hit the Rato firing button, which
must be an awkward duty,

Fuselage Design—Installing the new
engine-atterburner combination made it

necessary to redesign the entire fuselage

aft of the break—the point at which
the fuselage is separated to permit re-

moval of the engine.

The increased diameter of the after-

burner (over that of the turbojet tail-

pipe) changed the contour of the aft

section of the fuselage to one of nearly

constant diameter. On top of this new
tailcone was mounted the tail assembly,

consisting of the standard F-80 vertical

and horizontal surfaces.

Because of the increased heating ef-

fect present with afterburner operating,

it was felt necessary to reskin part of

the aft fuselage with stainless steel. This
new skin begins at the fuselage frame
near the leading edge of the fin and con-

tinues for the remainder of the fuselage.

Using the afterburner means using

more air than under normal conditions.

Consequently, the inlets and ducting
had to be increased in size when the
powerplant changeover was made. The
duct inlets were modified to increase

their area, and at the same time, the
duct lip radius was decreased.

Inside the contour of the fuselage,

the duct dimensions were increased

both vertically and toward the center-

line of the plane, in order to handle
the increased volume of air. Doing this

meant taking volume away from the
fuselage fuel tank, but this has been
more than compensated for by wing

Eve Transplanted—The gun camera
on the F-94 is located in the nose just

under the radar scanner. It was moved
from a position within the contour of

the right air intake on the F-80 at the
time the ducts were modified for the
F-94.

Just forward of the windshield in the
fuselage, there is an inclined bulkhead:
to this frame in the F-80 is attached

the nose armament section. On the

F-94, the nose is entirely new from this
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frame forward. A bulbous plastic hous-

ing at the forward tip covers the radar

scanner. Fastened to the frame behind

this housing, to the inclined bulkhead
and to a lattice of supporting structure

between the two, is a collection of

"black boxes” containing the radar, ra-

dio and gunfiring equipment necessary

to the mission of the F-94 aircraft.

But all this equipment has not been

housed without paying some kind of a

price. In the F-94, the trade was for

two of six guns, leaving the plane with

four .50-cal. machine guns.

Performance—Some vague figures have
been released on the performance of the

F-94A. It is listed in the 600-mph.

class, has a service ceiling of over 45,000

ft. and a combat radius of over 500 mi.

without tip tanks.

However, another source says that

the performance of the F-94A is practi-

cally identical to that of the F-80 and
the T-35. This would place the maxi-

mum speed at about 550 mpb.
Four models in the F-94 series have

been announced. Briefly, they are:

• F-94A, which is described here. For
purposes of record, the aircraft at

McGuire AFB bear the complete desig-

nation of F-94A-5-LO.
• F-94B, like the A models, but includ-

ing additional avionic gear. Some of

these planes are being delivered to

Alaska Air Force Command.
• F-94C, which is a redesigned model
featuring a thin wing (8 percent or so),

a Pratt & Whitney J-48 turbojet with

afterburner, and a sweptback horizontal

tail.

• F-94D, which is to be a single-place

version of the F-94. The radar operator's

position will be taken by extra fuel; the

plane will have the thin wing of the

F-94C and the J-48 engine. Its mission

will be ground support at long ranges.

And this isn’t necessarily the end of

the line for the F-94 variants. Lock-

heed has twice proven the versatility

and adaptability of a good airframe—

the F-80—by reworking it into two dif-

ferent and exceptional planes-the T-33

and F-94.

The philosophy expressed by the

design of the F-94C, with its straight

wing and swept horizontal tail, is that

if a wing can be built thin and strong

enough, there is no need for sweepback

to delay compressibility effects. And
further, handling qualities at low speeds

and maneuverability at high altitudes

and speeds need not be impaired as is

customary with sweepback.

If this proves out in service, Lock-

heed has another good basic configura-

tion to start with. It could mark the

beginning of a transition back to

straight-winged aircraft. And Lockheed,

by its pioneering efforts, could be lead-

ing the rest of the industry in that

transition.

\/ NO SUPPING . . . LESS DRILL BREAKAGE

\/ USE SAME CHUCK OVER and OVER again

V ELIMINATE BUYING SPECIAL DRILLS

V LESS TRIPS TO THE TOOL CRIB

V ELIMINATE BRAZING OPERATIONS

VSTANDARDIZE ON A CHUCK with one

thread throughout the plant, cutting down
on inventory investment

VACCURATE CONCENTRICITY for precision drilling

These chucks are now available in drill SIZES

from NO. 6 up to and including a NO. 50 drill

with 10/32, 1/4—28 and 5/16—24 threads.

For more detailed information, write to

RITMAR CO.
Designers & Manufacturers of Special Tools

183 New York Ave.

Huntington, L. I., N. Y.

“Pot. Pending Huntington 7135
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Flexing the Stratojet’s Limbs
Boeing windtunnel technicians have

ferreted out some of the aeroelastic

characteristics of the B-47 Stratojet

with a novel research technique.

These engineers shifted from the

traditional high-strength model to one
fabricated of thin aluminum alloy, balsa

and other lightweight materials in an

arrangement to duplicate the flexibility

of the full-scale plane.

These types of tunnel tests were set

“P:
• Effect of acroelasticity on the static

stability and control characteristics,

determined with the model mounted
on a rigid support.

• Dynamic stability proving, by flving

the model with varying restraint while
providing several degrees of freedom

for the type of problem under exami-

• Flutter analysis, conducted with all

types of model suspension.

Lead weights located in small cutout

sections of the model were used to

simulate fuel and bomb loads. And
transparent plastic tanks were attached

to duplicate fuel sloshing effect under
turbulence or flutter. High-speed mo-
tion pictures were taken to correlate

with test data.

For flight investigation of a typical

aeroelastic model, the tunnel was fitted

with a vertical steel rod from floor to

ceiling, so that the small plane could

freely fly up or down the rod, or yaw.

A small motor in the model gives

elevator control.

FOR ENGINEERING DATA

'0" Rl NGSt Sill CON ESt-A+RFIHfMUCTS

Sheet Hardness

Tester Streamlined
Hardness testing of small sheet metal

E
rls has been streamlined at Fairchild

lgine and Airplane Corp. to meet the

high-speed demands of the C-119
Packet production line.

Fairchild pooled its production know-
how with the machine design knowl-

edge of the Topflight Tool Co., Inc.

and the result was a job-tailored auto-

matic tester and certifier that does the

work of five inspectors, giving a saving

of 400 manhours per week.

Stationed at the outbound control

E
oint of Fairchild’s small parts plant,

mr of the machines check hardness

and certify with the company stamp

the sheet metal units processed.

The machine’s hardness testing unit

is a specially adapted Barcol impressor

with a range between 35 and 1 55 on
the Brinell scale. The machine is set

for the material thickness and minimum
hardness required by specifications, and
parts are hand-fed under the indentor

point, which moves up and down at a

rate of 40 times per minute. Those
that measure up are automatically

stamped and a meter counter in the

base of the machine tallies only those

pieces that meet the specs.

Also contained in the base is a dial

for visual reading of hardness.

Disconnection of the hardness tester

permits the machine to be used for

stamping onlv. And if stamping is not

desired, a selector switch gives green-

light flashing for a visual indication to

the operator.
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To get all this, get

TIMKEN bearings!
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TAPERED ROLLER BEARINGS
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NACA Reports
j

Effects of Some Solution Treatments
Followed by an Aging Treatment on
the Life of Small Cast Gas-Turbine
Blades of a Cobalt-Cliromiura-Base Al-

loy; I—Effect of Solution-Treating Tem-
perature (TN-2320)—by C. Yaker and
C. A. Hoffman.
Time to first overhaul of jet engines

is limited by the short life of turbine

blades, among other factors. Currently

used cast blade alloys have relatively

short first-failure times, as well as poor
uniformity of performance. Previous

investigations have indicated that heat

treatment would improve both blade

life and high-temperature strength.

NACA’s Lewis Laboratory began in-

vestigating cast turbine blades to deter-

mine the effects of a series of heat

treatments on their life, performance
uniformity and first failure time. The
alloy selected was AMS 5385; it was
chosen because it is a materia) of cur-

rent interest, and because it is one of

a class of similar alloys and might serve

as a datum line for a class study.

Blades were solution-treated at tem-

peratures of 2.100F, 2.250F, and 2,350
F. followed by aging at 1.500F.

As a result or these treatments,

NACA says that:

• Improvements in mean life and time

to first failure were obtained and were
confirmed by statistical analysis.

• Improvements in uniformity- over as-

cast blades were obtained, but satis-

tical analysis did not indicate these im-

provements to be significant. —DAA

Estimation of Low-Speed Lift and
Hinge-Moment Parameters for Full-

Span Trailing-Edgc Flaps on Lifting

Surfaces With and Without Swccpback
(TN 2288)—by Jules B. Dods, Jr.

This investigation was begun to ex-

tend present theoretical lifting-surface

theory to the calculation of lift and
hinge-moment coefficients for swept-

back wings. Existing methods of using

lifting-surface theory were compared by
calculations made to the same set of

conditions, and the most promising

method was then considered in greater

The theoretical analysis was limited

• Linear variation of hinge-moment co-

efficient with angle of attack and flap

deflection.

• Full-span, constant-percentage chord

• Internally sealed radius-nose flaps.

• Low subsonic speeds.

The recommended method is based

upon lift predictions made by the Weis-

singcr method (NACA Report 921,

1948) and upon estimates ot induced-

aviation
parts and supplies

PARKER VALVES,

FITTINGS and

“O" RINGS

Also compounds and
tube fabricating tools.

ALUMINUM RIVETS

Bolls, Screws, Nuts

and Special Parts.

TUBE CLAMPS

Type "A" and “B" in

steel and aluminum.
Immediate delivery.

CHERRY
BUND RIVETS

We also have th

applicating tools.

maintenance and modification

Our laboratory is fully

I equipped and technically

|

staffed for all precision instru-

it repair and standardiza-

CAA approved repair

station #2783.

V INSTRUMENTS, ACCESSORIES A

Standard "PtMUtcfo(&
WHOLESALE DISTRIBUTORS FOR LEADING MANUFACTURERS

650 East Gilbert Phone 2-1431 Wichita, Kansas
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VINCO IS

HANDLING
HIS GEARING
PROBLEMS...

... so, with complete con-

fidence that the gears would

be delivered as specified, he
went sailing. Such confi-

dence is not misplaced! For
over 25 years, Vinco has

been delivering large and
small jobs, meeting or sur-

passing thespecified quality

.

Vinco “Metalworking Wis-

dom,” applied to gearing,

parts, assemblies or design-

ing and making, has saved
time and money for Vinco

customers.

The Trademark of Dependability

camber aspect-ratio corrections. These
corrections are made to the hinge-

moment coefficients by using the
method of Fallcner (British R. & M.
No. 1910) for computing the loading

on the lifting surface. Design charts

are presented for the induced-camber
corrections to eliminate the extensive

computations for lifting surfaces.—DAA

Lift, Pitching Moment, and Span
Load Characteristics of Wings at Low
Speed as Affected by Variations of

Sweep and Aspect Ratio (TN 2284)—
by Edward J. Hopkins.

These are experimental results ob-

tained in one of the 7 x 10-ft. tunnels

at Ames Aeronautical Laboratory for

various combinations of sweep and as-

The general results of the tests led to

these conclusions:

• Longitudinal stability at moderate to

high lift coefficients is improved with
reduction in aspect ratio of swept wings.

• Angle of attack for maximum lift co-

efficient increases with angle of sweep,

but this increase is less for wings of

lower aspect ratio.

• Aerodynamic center is moved rear-

ward for increases in sweepback or

sweepforward for all aspect ratios.

• Sweptback wings carry the greater por-

tion of the lift near the tips and swept-

forward wings carry the greater portion

near the root, as compared to straight

wings and at all aspect ratios.

• Agreement between Weissinger's the-

ory and these experimental results was
good for lift-curve slope and for span-

wise center-of-pressure shift with sweep.
The theory slightly underestimated the

lift carried over the outer portions of

the wing. —DAA

Analytical and Experimental Investi-

gation of Effect of Twist on Vibrations

of Cantilever Beams (TN 2300)-by
Alexander Mendelson and Sehvyn
Gendler.

The investigation summarized by this

Tech Note was initiated because of the
increasing interest in the vibration

studies of turbine and compressor

blades, and in the determination of

natural modes and frequencies.

The note presents a method for de-

termining the coupled modes and fre-

quencies of nonuniform twisted canti-

lever beams and to determine the effect

of twist on vibrational frequencies.

For a beam with bending-stiffness

ratio in the two principal directions

equal to 144, the first natural frequency

is raised by a negligible amount due to

twist. For the second mode, the na-

tural frequency decreases greatly with

increases in twist. Similar effect holds

for the third mode.
Good agreement exists among the

developed method, exact theoretical so-

lution and experimental results.—DAA
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HUFFORD MODEL 46
helps put more "Sabres” into the sky

This 150 Ion Hufford Slrctch-Wrap Forming machine,

located at Canadairc Limited, Montreal, produces many
of the skin surfaces used on the high speed, jet propelled

"Sabre". The model 46 stretch press shown has inde-

pendent arm control, stretch-forms both sheets and ex-

trusions with equal facility.

The Hufford system of stretch-wrap forming produces

smooth, perfectly formed contours of high uniformity in

are quickly switched from one job to anothcr-in most

cases merely by exchanging dies. This advantage makes
possible high economy even on very short runs.

Whatever your forming problems, remember a Hufford

will often do the job faster and belter. It handles an almost

shapes. And Hutford provides an unmatched number of

machine sizes and tonnages to insure the hesl machine for

your job. Our catalog tells the complete stretch-wrap

forming story. Ask for it today.

MACHINE WORKS, INC.

*
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Rocket Linings

Recent research points

way to early solution

of ceramics problems.

Bv W. H. Duckworth
and H. Z. Schofield*

Outstanding progress has been made
in the past few years in ceramic linings

for rocket motors. As late as 1946, the

limit imposed by nozzle materials on a

particular uncooled motor was some-

thing like 20 sec. with a propellant-

reaction temperature 1.000F below op-

Today, ceramic linings have extended

the service life of this motor beyond

the limit of available testing facilities.

Optimum propellant mixtures and tests

of over 2-mim duration do no damage

These results are quite encouraging.

But. firing tests on this and other cera-

mic-lined motors have not been carried

far enough to be considered much more
than demonstrations.

How Long?—For example, we do not

know how long we can fire continuously

in many cases. For assist-takeoff units,

the more important problem of re-

peated firings has not been resolved,

although theory and some experimental

evidence lead us to believe that it is

not critical.

If a ceramic is sound after two or

three cycles, it will probably withstand

unlimited cycles. However, such ex-

traordinary conditions as dripping in-

jectors or' gas infiltration between the

liner and shell might weaken the con-

struction and cause failure.

Injector design, size of motor, pro-

pellants used, and chamber pressure

obviously will influence the perform-

ance of a ceramic lining. The effect

of these variables has not been investi-

gated in detail in service tests. For the

most part, the tests have been confined

to motors of 250- or 1,000-lb. thrust,

using nitric acid and aniline, xylidine,

or gasoline, and chamber pressures of

500 psi.

Usual Cause of Failure—A considera-

tion of the mechanism of failure shows

why proper evaluation must rely almost

solely on service tests. Ceramic linings

fail most often by brittle fracture from

thermal stresses. All of the controlled

service variables mentioned above, ex-

cept repeated firings, influence heat

•ransfer. which in turn fixes the magni-

PARKERQ RINGS

miHPWIUBIWlii !!

ON^y Parker

makes\hem ALL
. . . and all Porker O-Rings

fully meet requirements

of applicable sp^iflcations

Parker is the one O-Ring manufacturer having an all-inclusive

line. And ONLY Parker has:

• most complete mold-making facilities

• most thorough compound formulation

• most extensive research facilities

• strictest quality-control processes

• most exacting inspection and handling

Popularly used O-Rings stocked by authorized distributors in

principal cities. Special Service O-Rings of tested and approved

compounds supplied on order. Write now for new Parker Cata-

log 903 which includes complete basic data on O-Ring sealing.
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PISCO first. .. the Unloading Gear Pump

...flies with SAAB at transonic speeds

Lighter weight . . . longer service life . . . lower
maintenance expense . . . smaller initial cost . . .

four good reasons why Pesco’s new unloading
gear-type hydraulic pump is rapidly replacing
conventional variable volume pumps on aircraft

. . . particularly jets.

Among the first to take advantage of the
many benefits of Pesco’s latest contribution to
more efficient, more dependable aircraft opera-
tion is the famous Swedish SAAB Aircraft Com-
pany. Its new SAAB-29, designed to fly at speeds
up to the transonic speed range, depends on the
Pesco Unloading Gear Pump for all hydraulic
operations including landing gear, wing flap,

brake operation, etc.

Always alert to the demands of aircraft

makers for reductions in weight, elimination of
service and maintenance problems, and lower
costs, Pesco research engineers are continually

searching for ways to improve present equip-
ment as well as develop new products to meet
these important requirements.

It is this constant research that keeps Pesco
aviation products standard equipment on mili-
tary and commercial aircraft. If you have a
problem in aircraft hydraulics or fuel handling,
perhaps this experience can help you. A Pesco
engineer will gladly discuss your problem with
you . . . without obligation, of course.

BORG-WARNER CORPORATION
24700 NORTH MILES ROAD BEDFORD. OHIO

tude of the induced thermal stresses.

In view of this, the heat-transfer

problem is as important in ccramic-

lincd motors as in cooled motors, and
much less tangible. Even with steady-

state conditions, a useful calculation is

unlikely. The pertinent thermal and
mechanical properties of ceramics arc

not readily determined and, unlike

metals, are normally complicated by
porosity considerations.

All strength criteria are questionable

in the case of ceramics. Further, the

complex configuration in nozzles is be-

yond any present thermal-stress analysis,

even with a simple heat-flow pattern.

Corrective Measures—Adjustments in

known refractory materials and the de-

velopment of new ceramic bodies have

resulted in linings less susceptible to

fracture by thermal stress. Further prog-

ress along this line can be expected
with continued ceramic research. The
desired physical characteristics are well

known-a combination of high strength

and high thermal conductivity with low
thermal expansion and low Young’s
modulus.

The possibility of a ceramic which

does not exhibit brittle fracture appears

unlikclv. Ceramic materials might
"creep'’ under stress, but the heat is

applied too fast in a rocket motor for

any relief of thermal stresses by this

mechanism.
• Insulation. Sound engineering often

appears to be a more reasonable answer
to thermal-stress problems than a

change in materials. Qualitative con-

siderations offer a basis for developing

well-engineered design. If there is no
heat flow in the ceramic, there can be
no thermal stress. Hence, added insu-

lation to decrease the heat flow is one
possibility.

Ceramic materials have much greater

compressive than tensile strengths and,

usually, the tensile component of a

thermal stress is critical. Particularly,

the tangential tensile stress in the outer

fibers of cylindrical liners is trouble-

• Stress support. Prestressing or exter-

nal support to counteract the tensile

stress offers another engineering possi-

bility. In this connection it is to be

noted that ceramics can deform very

little without fracturing. There can be

little adjustment of stresses by deforma-

tion in the ceramic, and any support

or prestressing must be applied in a

uniform and intimate manner in order

to prevent cracking. However, even

if the support is inadequate to prevent

cracking, it might retain the pieces so

that the ceramic lining would remain

effective:

• Size reduction. Still another impor-

tant design possibility has to do with

size. Such measures as decreasing the

wall thickness of cylindrical linings, or

splitting them longitudinally, are effec-
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Fastener Problem

of the Month
JUNE, 1951

PROBLEM: Fastening skin sec-

tions to aircraft often presents

problems. One of these problems

is created by the importance at-

tached to providing smooth ex-

ternal surfaces.

* '
// x\_

SOLUTION: 1

bly requirement ESNA has engi-

neered two anchor i

deeply countersunk bases which fit

over the conical depressions formed

in the skin surfaces by dimpling.

ESNA types A3S and 1797 arc

anufachircd with a 100°

countersink, the diameter of this

the 1797 being

t in the A3S
:nt

variations in practice in aircraft

YOU MAY BE ABLE to use this

nut in many locations where smooth

surfaces are essential on exterior or

interior applications. Like all Elas-

tic Stop Nuts this type permits uni-

form bolt loading—holds fast de-

spite the most severe vibration

—

can be re-used many times. For

information—or for a free AN-
ESN'A conversion chart, write to

Elastic Stop Nut Corporation of

America, 2330 Vauxhall Road,

Union, N. J.

tive in reducing critical thermal stress.

Any size reduction in ceramic compon-
ents should be helpful.

Proven Practices—The importance of

sound engineering has been indicated

in the service tests to date. Foremost
is the use of cast ceramic backing ma-
terials in the annulus between a hard,

preformed ceramic lining and the mo-
tor housing. Real progress began with
such assemblies.

• Ceramic backing. The backings de-

veloped by Battelle are lightweight re-

fractory concretes or plaster mixes
which are dimensionally stable or exert

some pressure upon setting and curing.

They provide, at least, uniform support

and, probably, some desirable prestress-

ing. For this reason, they transmit

uniformly the gas-pressure load to the

housing, as well as resisting critical

thermal stress. Also, they reduce the

heat flow through the lining.

• Chamber lining. Another design

which was successful in service tests

used a combustion-chamber lining of

small, tile-like segments. The compli-

cations in fabrication and assembly

make this design less attractive than
the use of the backing material with a

one-piece lining.

• Metal shells. Laboratory tests have
shown that intimate metal shells on the

outside of ceramic linings reduce ther-

mal cracking. These shells have been

applied by both electroplating and flame

spraying. A marked further improve-

ment was attained by shrinking a steel

sleeve onto the intimate metal shells.

Linings Corrosion—No mention has

been made yet of specific materials, cost

or weight. These three factors are, of

course, all closely related, and are de-

pendent on criteria established in serv-

ice tests. Neither engineering nor ma-

terial limits have yet been established

from service tests in any single case;

hence, detailed consideration of these

factors is not yet possible.

However, some general comments
might be made. On the basis of the

estimated lining temperatures in service

tests to date, through proper engineer-

ing, many common, cheap refractories

appear as distinct possibilities for lin-

ings. Earlier estimates of the tem-

perature apparently were high. Also,

certainly the simpler fabrication would
make a backed, ceramic-lined motor
much cheaper than a comparable re-

genera tivelv cooled motor.

The only wholly material failure yet

observed in service tests has been nozzle

erosion. This has been attributed to

shearing by the impinging gas. solely,

or to corrosive attack followed by such

shearing. There is little or no indica-

tion that melting initiated the erosive

action in tests to date. If the erosion

is purely mechanical, the ceramic in

many cases can be made stronger by
such well-known practices as the use of
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AVICA is equipped to produce ON SHORT NOTICE Flexible Hose Assemblies
with special or non-standard end connections to suit your requirements, using
AN 1 and 2 wire braid synthetic hose or Stainless Steel Hose with brazed or
mechanical end couplings. Special thread fittings; hoses with integral "Y", "T"

and hydraulic systems; fittings for mock-up and experimental installations.

finer-grained raw material or higher sin-

tering temperatures.

Material developments—Two of Ba-

telle’s developments in lining materials

are particularly interesting, and should

be mentioned. One is a special plaster

mix which appears quite suitable for

lining combustion chambers of short-

duration, single-fire motors.

The material is inexpensive and can

be readily fabricated, by casting it in

place in the housing. Upon firing the

motor, the plaster decomposes and ab-

sorbs heat in the process. As a result,

the housing is kept quite cool. We
doubt whether such linings would with-

stand erosion in the nozzle section.

The other development has to do
with graphite. This material has several

attractive properties. It probably can-

not be fractured by thermal stresses,

primarily because of its high thermal

conductivity. Also, it has an extremely

high melting point and low specific

gravity, and, unlike most ceramics, is

easily machined. However, it oxidizes

at relatively low temperatures and is not
very resistant to erosion.

Both of these infirmities have been
corrected sufficiently by a refractory

glaze for highly successful performance
as a nozzle lining in limited service

tests. A backing material should be
used with graphite to prevent over-

heating the motor shell, and to prevent
mechanical cracking from the gas-pres-

sure load, even though thermal cracking

is no problem.

The utility of ceramic linings has
been demonstrated on the test stand.

Such assemblies are not readily amen-
able to theoretical treatment, but their

limitations and performance can be es-

tablished by keen observations in service

tests. These limitations are imposed
by design as well as the material, and
it might be inferred that sound engi-

neering by both the design and ceramic
engineer usually can result in improved
assemblies. At present, no bounds are

seen to such improvements.
(In many cases, the ideas and develop-

ments discussed here are not those of the
authors. Major contributions to the prob-
lems in ceramic-lined motors have come
from Lf. Col. R. A, /ones and Mr. R. W.
McLane of the Sponsoring Agency, The
Power Plant Laboratory, Wright-Pattcrson

AFB, and from Messrs. /. A. Slyh and ]. F.
Lynch of the Battelle staff.)

Detects Faults Aloft
An airborne ac. electrical system fault

analyzer has been developed by A. V.
Roe Canada Ltd.’s A. C. Clemenson
for the company’s Jetliner.

The analyzer’s hookup includes a con-
trol panel of warning lights or indicators

actuated by relays connected to show
up faults resulting from over-voltage,

voltage failure or overload, together with
the location of the condition.
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AND CUT PRODUCTION AND TOOLING COSTS BY 50%
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SINCLAIR
AIRCRAFT Oil

SINCLAIR REFINING COMPANY, Aviation Sales, 630 Fifth Avenue, New York 20, N. Y.

Ia each of the huge Pratt & Whitney engines

that power the Convairs and DC-6’s of American

Airlines’ Flagship Fleet, there are an estimated

7,642 vital parts that are constantly on the move

as the engine roars along. For these engines to operate prop-

erly, every One of these moving parts must be completely

protected from friction and heat with a dependable oil.

To do this vitally-important lubrication job American

^ Airlines has chosen SINCLAIR AIRCRAFT OIL . . . exclusively!

^ And the fact that SINCLAIR AIRCRAFT OIL has been per-

forming this job now for American Airlines for over

16 years tells the story of how effectively this fine lubricat-

ing oil does its work.

What more can you ask of an oil... for your own vital

lubricating needs?
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PIASECKI
" The Fastest

Growing Company

In The Industry"

N-e-e-d-s

DRAFTSMEN
and

ENGINEERS
With Aircraft

EXPERIENCE

On

• AIRFRAMES

• CONTROLS
• ELECTRICAL

INSTALLATION

• POWER PLANT

INSTALLATION

Also

STRESS, WEIGHT

and VIBRATION

ENGINEERS

Premium Pay for Overtime, Excellent

Company Benefits. Paid Vacation &
Holidays. Real Opportunity to Advance

With a Leader in The Rapidly Expand*

WRITE, GIVING DETAILED RESUME
OF EXPERIENCE & EDUCATION TO—

PIASECKI HELICOPTER CORP.

MORTON, PA.

A Philadelphia Suburb
NEAR SWARTHMORE

PRODUCTION
Tax Hazards of Planf Expansion

Government expects industry to finance greatest part

of new facilities, but under almost impossible terms.

By Rudolf Modley

To build airplanes, three tilings are
needed: facilities, materials and men.
Facilities are the starting point-land
for buildings, buildings for machinery,
machinery for the materials and men.

In any emergency it becomes vitally

important to get enough facilities

quickly. Today there is a substantial

need in the aircraft industry for more
land and buildings, despite the fact that

the situation looks fairly good and is

far better than it was in 19T0, when
total floor space was less than 10 mil-

lion sq. ft.

Assuming about 60 million sq. ft.

of floor space today for the major air-

frame manufacturers (including plant
reserves) and a peak output of 9 lb./sq.

ft. per year, we could produce about
540 million airframe pounds, including

spares, a year. This is more than ten

times the 1950 production, and about
one-half of the 1944 peak production.

Facilities Financing—But today's air-

planes call for their own types of ma-
chinery and facilities. And the indus-

try has discovered that financing the
facilities is a great deal different, and
fraught with far more perils, than was
the case in World War II. At that

time, the government financed most of

the facilities expansion. This time, it

expects the industry to do it—but on
almost impossible terms.

Total aircraft facilities expansion
from 1940 to 1945 cost the staggering

total of $3,894 million. Of this. 5420
million, or 10.8 percent, was privately

financed. The rest was paid by the fed-

eral government.
Of the total privately financed in-

vestment, 661 projects costing $353
million (84.0 percent of total cost) was
certified for tax amortization. Under
a 1941 amendment to the Second Rev-
enue Act of 1940, contractors were al-

lowed to amortize facilities certified as

necessary to the war effort over a five-

year period or over the duration of the

emergency—whichever was to be less.

Most of the funds for the privately

financed expansion came from current

earnings and current credits to deprecia-

tion reserves.

The Picture Now—Today, the pic-

ture is very different.

Most importantly, the government,

up to now, has tried to place almost the

whole job of facility expansion upon in-

The drive to increase the air-

craft industry’s facilities has cre-

ated problems which have been
little publicized. Reasons for this

are examined in two articles, of

which this is the first. The author,

a frequent contributor to Avia-

tion Week, is consultant to the

Aircraft Industries Assn.

dustry. This is very different from the

wartime picture, when industry sup-

plied only 10.8 percent of the funds.

This is brought out clearly in a

memorandum by the Defense Produc-

tion Administration of Mar. 1, 1951.

which states: “This new capacity and

expansion of facilities can be built and
financed directly by the government or

it can be done ... by private business.

... In the present emergency, the

choice has already been made that to

the maximum extent possible the ex-

pansion of our industrial plant . . . shall

be carried out by the latter means.”
And, in trying to justify why amorti-

zation concessions cover a greater per-

centage of the value of new plants

erected than in World War II, Charles

Wilson, Director of Defense Mobiliza-

tion, is quoted in the New York Times
as saying: “At that time (World War
II) the government itself built hun-

dreds of plants and turned them over

to private industry to operate. There-

fore, there was less need for tax relief

than there is today when private indus-

try is building the plants itself, and
the government is constructing very

To induce the industry to use its

own capital, the government offers tax

amortization attractions fashioned affer

those that existed in World War II,

but had been stopped in September,

1945.

Section 124A of the Internal Rev-

enue Code was included as a part of

the Revenue Act of 1950 so as to make
available in the present emergency a

similar means of encouraging the in-

vestment of private capital in the ex-

pansion of facilities.

The Differences—There are, however,

several important differences between
Section 124 of World War II and the

present Section 124A.
First, in determining the cost of

AVIATION WEEK, 5 ,
1951
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SHERIBAN presses

Forming
and

BCkDEICSDlZl®

has been speeding up
production lines for

IIS YEARS

SHERIDAN metal stretching, forming
and blanking presses—so successfully

used by most major airframe manu-
facturers in the World War II produc-

tion miracle—ONCE AGAIN are solv-

ing many tough metal fabricating

problems.

TODAY, more and more manufactur-
ers are relying on the experienced

engineering, advanced design and
superior quality which result from
over a century of SHERIDAN service

to industry.

Our Engineering Department will be
glad to assist you in any problem
without obligation.

the emergency facility there is now
included only "that portion ... as is

attributable to defense purposes."
The owner is entitled to the deduc-

tion of only that portion of the invest-
ment which the certifying authority
allows him to recover from gross in-

come, tax free, during the emergency
period. (Naturally, this privilege can
be used only if there is an income suf-
ficiently large for that purpose.) The
certifying authority is directed to cer-

tify only so much of the investment
as is (a) attributable to defense purposes
and (b) that part necessary during the
emergency period.

Up to Apr. 1 3, Certificates of Neces-
sity, which are required for accelerated

amortization, had been issued to the
aircraft industry not for the full 100
percent of the cost, but for an average
of 65.2 percent. While railroad freight

cars obtained certificates for SO percent,
and lake ore carriers for 90 percent,
a windtunnel received only 90 percent,
and a building for the manufacture of
guided missiles "in locations suggesting
doubtful post-emergency utility” only
85 percent.

While the aircraft industry’s average
eligibility has been 65.2 percent, the
overall industry average is 69.1 per-

cent, that for the steel industry is 73.2
percent; coal, coke and iron ore, S2.6;
and automotive equipment. 81.1 per-
cent.

What this actually means is that 81.1

percent of the automotive equipment
industry's expansion, for example, is

attributable to defense purposes. Yet
that industry can expect full and con-
tinued post-emergency use of those fa-

cilities. The aircraft industry may ex-

pect only negligible post-emergency use
of its added facilities.

5-Year ‘Emergency’—A second impor-
tant difference in the present Section

124A is that the term "emergency
period” is considered to mean five

C
ars. If the emergency should last

is than 5 years, the amortization can
not be applied during this shorter

period. Under the old Section 124 the
owner had a chance to get relief by
writing off the entire remaining cost

of the facility during the emergency
if that period was less than 5 years.

The private financing upon which
the government now places such heavy
emphasis requires that the manufac-
turer put up the money himself. The
availability of funds from the limited
resources of the aircraft industry will

depend upon the tax and accounting
treatment of the costs of these facilities.

The low percentage granted for air-

craft may well be an insufficient incen-

tive for investment in emergency facili-

ties of little post-emergency use.

The World War II provisions for

accelerated amortization for 5 years

or for the duration of the emergency

AVIATION (, June 25, 1951

Here’s the U.S. Air Force’s new Scorpion F-89 all-

weather fighter now rolling off the production line

at Northrop Aircraft, Inc., Hawthorne, California.

Combining range, speed and punch with “X-ray

eyes,” the Scorpion is the jet-propelled successor

to the famous World War II Black Widow.

Note the jaw-like control surfaces at the outer

end of the wing's trailing edge. These are Northrop’s

latest development—“Decclerons.” Combining the

functions of ailerons, fighter brakes and landing

flaps, Decclerons pack extra maneuverability and

weight-lifting ability into this razor-winged, twin-

jet fighter.

Note also that Northrop uses Cherry Rivets in the

COMPANY
A Division of Townsend Company
231 WINSTON STREET • LOS ANGELES 13, CALIF.

fabrication of these Decelerons. Like many other

aircraft manufacturers, Northrop Aircraft, Inc. has

found Cherry Rivets make their hard jobs easy.

Cherry Rivets are installed by one man from one

side of the work. They eliminate the two-man crew

used to buck solid rivets. It's a pulling action that

does the work—no twisting, no exploding, no ham-

mering.

Cherry Rivets are ideal for double-surface struc-

tures, box sections, tubes, ducts and other “hard-

to-get-at” spots. They speed assembly ... cut man

hours . . . lower unit costs. If you’re not familiar

with Cherry Rivets and their time-saving potentials,

take a moment now to write for full information.

CHERRY RIVET COMPANY. Dept. F-110
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THE CONSTELLATION

POWER PACKAGE

PRODUCED BY ROHR FOR

LOCKHEED AIRCRAFT

CORPORATION

THIS IS A POWER PACKAGE BUILT BY

WORLD’S LARGEST PRODUCER

OF READY-TO- INSTALL

POWER PACKAGES

FOR AIRPLANES

provided a much greater incentive to
invest in emergency facilities than does
the present provision which does not
protect the investment in case the
emergency should end sooner. Bitter
experience has taught the aircraft in-

dustry that it is likely to experience
heavy losses as soon as the emergency
demand is ended. Lack of ability to
write off the remaining cost of these
investments over the emergency period
would increase the burden in the post-

emergency period when the industry
can least afford it.

Tax Incentive—In a statement on
Apr. 23, 1951, the Defense Department
held that from a tax standpoint ac-

celerated depreciation serves mostly to

postpone business taxes. Taxes will be
reduced because of higher depreciation

costs allowed during the early years of
the life of a facility. They will be cor-

respondingly higher in the later years

of its life when the cost of the facility

has been written off.

Any tax saving to a company during
the emergency amounts to a deferred

tax which will be recovered by the U. S.

Treasury after the emergency period.

Whether there will be any money saved

or lost in the long run depends upon
the tax rates after the emergency and
the profit and loss position of the com-
pany after the emergency.

Accelerated depreciation for tax pur-

poses is, therefore, not a subsidy or a

gift but rather a tax incentive to take

a risk which is beyond the normal. Just

how real this incentive is depends a

good deal on the post-emergency de-

mand for the product. If there is good
reason to expect a heavy demand and
a lower tax rate, then there is a real

If, however, as in aircraft, there is

no post-emergency demand in sight,

there is no tax incentive.

Pricing Incentive—The same state-

ment of the Defense Department holds

that the real incentive provided by the

amortization program is not the tax

incentive but the pricing incentive. It

holds that the contractor may recover

the full amount covered by the Cer-

tificate of Necessity by adding one-fifth

of this amount during each of the 5
years of accelerated amortization to the

price of the products of the facility.

Otherwise, it proves, the contractor will

recover less than the amount certified

in the Certificate of Necessity.

The statement continues "that a

contractor cannot afford to invest his

funds in emergency facilities under Cer-

tificates of Necessity if there is a great

risk that the facilities will not have a

post-emergency use. unless he is given

. . . allowance of full amortization in

pricing during the emergency period."

Unfortunately, in spite of this stand

GREATER VALUE

- BENDIX SCINFLEX

of the Defense Department, aircraft

manufacturers are not allowed to in-

clude any accelerated depreciation in

their costs. This means that, if the

emergency should, let us say, last three

years, a manufacturer who has pur-

chased a machine that is useable only
for emergency production will be al-

lowed to charge only 30 percent of the

cost of his machine in his prices if

his "normal" depreciation period is ten

years. If there is no use for the ma-
chine at the end of the emergency,
there is no way for the manufacturer
to get the remaining 70 percent of in-

What Is Needed—The 5-year cer-

tificate is of some help to industries

which may expect a continued demand
after the emergency. But for the air-

craft industry, it is not an adequate

answer to the problem of providing ad-

ditional facilities. Here is what is

needed:
• The cost of privately financed facility

expansion should be" allowed to be
written off either during the period of

the emergency or over a period of five

years, whichever is shorter.

• Producers of areonautical equipment
should be allowed to include in their

prices the cost of the facilities certified

for accelerated depreciation.

(Next week: W/iv new facilities are

ELECTRICAL CONNECTORS
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ENGINEERS
wanted at once

for

LONG-RANGE MILITARY

AIRCRAFT PROGRAM

by

NORTH AMERICAN
AVIATION, INC.

Los Angeles, California

Columbus, Ohio

Unusual opportunities for Aero-

dynamicists. Stress Engineers, Air-

craft Designers and Draftsmen,

and specialists in all phases of

aircraft engineering. Engineering

skills other thon aircraft may be

adaptable through paid training

program. Also openings for

Recent Engineering College

and Technological Graduates

Long-range military program of-

fers fine chance for establishing

career in aircraft while aiding de-

fense effort. Transportation and

established training time paid.

Salaries commensurate with ex-

perience and ability.

Please include summary of

education and experience

in reply tog

Engineering Personnel Office

SECTION 3

NORTH AMERICAN
AVIATION, INC.

Los Angeles International Airport

Los Angeles 45, Calif.

Columbus 16, Ohio

Fasteners Checked
In Factory Tests

Self-locking nut samples are being
factory-prechecked for high and low
temperature and vibration cliaracter-

The Elastic Stop Nut Corp. of Amer-
ica is using a test rig (patterned after a
similar unit at Wright-Patterson AF
Base) to evaluate the performance of its

fasteners under extreme conditions.

And the rig permits the company to

predetermine whether self-locking nuts
under development can ultimately pass

existing or proposed A-N test specifica-

The installation affords accurate con-

trol of temperature from —73 to 1.200F
to accommodate the fiber- and Nylon-
insert nuts and all-metal fasteners for

the range in which they would generally

function.

The rig incorporates a cam-operated
hammer mechanism that produces the
required vibration. The testing arbor

carrying the nuts is located below the

hammer, with the arbor’s free end posi-

tioned in the oven section. During the

test an air jet is conducted over cooling

fins on the arbor to dissipate the heat

before it reaches the driving mechanism.
During the run, the arbors may be re-

I

moved for determination of structural

failure or rotation of the nuts.

For low-temperature runs, a special

chamber is inserted around the test

arbor and packed with dry ice.

To Simplify Supply
USAF is using pictorial art to speed

up the Air Force portion of cataloging

approximately 3 million items in the
Federal Catalog Supply System.
Under the FSCS, each item of sup-

ply-military or civilian—purchased,
used, stocked, or supplied by the gov-

ernment, will be identified under one
name and description, assigned only one
federal identification number, and class-

ified under a uniform commodity classi-

fication. Object is to establish a com-
mon supply language for use by more
than 60 different military and civilian

supply agencies in the government.

The drawings will simplify character-

istics and descriptions of items, and
can also be used for selecting a standard

name for an item that may be sold un-

der a number of trade names.

PRODUCTION BRIEFING

Beech Aircraft Corp., Wichita, is set-

ting up a production program on its

Twin-Bonanza light transport to build

100 of the planes by the end of 1952.

The company now has on hand enough
orders with deposits to cover this output.

Boeing Airplane Co., Seattle, is call-

ing for 1000 additional engineers to join

its present staff of 2800. About 800 of

the newcomers will go into the engineer-

ing division, with some 250 needed by
Tooling and a few more by Plant

Facilities. Meanwhile, BoeingAVichita

wants 180 more engineers to add to its

present staff of 714.

Curtiss-Wright Corp. is negotiating

to purchase land, buildings, trade names
and other assets of Columbia Protekto-

site Co., Carlstadt, N. J., plastics prod-

ucts maker. Main plant of Columbia
contains 160,000 sq. ft. and includes

16 acres of land, a smaller building has

23,000 sq. ft. C-W plans to continue
present plastics operations and will also

move its new Electronics division from
Caldwell to the site.

Glenn L. Martin Co., Baltimore, is

building magnesium trailers for heavy
anti-aircraft gun fire control systems.

The computing systems are being built

by Bell Telephone Laboratories for

Army Ordnance. The trailers can be
air-transported and are watertight so

they can be towed across water ob-
stacles.
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NORTH AMERICAN AVIATION’S T-28A TRAINERS

CooClkcfaOd UlitH

Whether they’re trainers, fighters, bombers or com-

mercial flagships, you will find modern aircraft of all

types relying on Clifford Feather-Weight All-Aluminum

Oil Coolers for superior performance. Famous Feather-

Weights — the only all- brazed type of oil cooler — have

a remarkable weight-strength ratio. This is due to

Clifford’s patented brazing method and accurate pre-

testing in Clifford’s wind tunnel laboratory— the larg-

est, most modern in the aeronautical heat exchanger

industry. Your inquiry is invited.

CLIFFORD MANUFACTURING COMPANY,
136 Grove Street, Waltham 54, Mass. Division of

Standard-Thomson Corporation. Sales offices in New
York 17, Detroit, Chicago 1, Los Angeles.

^CLIFFORD#



EQUIPMENT
Constant Speed for Airborne Generators

Device gives uniform

alternator rpm., despite

engine variations.

By George L. Christian

Rockford, III.—It will soon be possi-

ble for jet engine manufacturers to turn

out engines already equipped with ac-

cessory drive pads whicn will operate at

a constant speed regardless of engine

rpm., according to P. A. Anderson, man-
ager, Aviation division, Sundstrand Ma-
chine Tool Co.

These constant speed pads are a re-

sult of the incorporation into the en-

gine of a cartridge type hydraulic con-

stant speed drive. This represents a

further development of the constant

speed alternator drive currently used on

the B-36 and P5M airplanes.

The use of constant speed drives to

power ac. and dc. generators assumes

increasing importance as the use of

radar and other avionic gear grows.

Greater employment of ac. power and
weight savings are possible.

Lighter and Smaller—The new de-

velopment, in addition, promises to

save space—constant watch word of jet

plane designers. The elimination of

reservoir and oil cooler, needed for sep-

arate unit installation, saves still more
space. This is because the integrally

built drive uses engine oil instead of

having its own supply.

Some specifications of the drive are:

Constant output speed is maintained

over greater than three-to-one input

speed range (approximately 2,600 to

9,000 rpm.)—in special cases greater

speed ranges are available; frequency is

held plus or minus two cycles under
steady-state conditions; rated power
output is 60 kva. which, considering

power factors, is equivalent to approxi-

mately 85 hp. The unit provides for

the usual overload conditions—150 per-

cent for five minutes, and 200 percent
for five seconds. An individually

mounted governor is used to control

output speed.

Remote Control—In certain airplane
configurations an alternate type of con-

stant speed drive may be used to ad-
vantage. One interesting development
currently under consideration to meet
certain special requirements is a "re-

mote system," in which the accessories

drive is located remotely from the en-

gine. This system provides these addi-

tional advantages:

• Remote location of the drive motor
PRECISION-MANUFACTURED finished product. Input shaft is at lower right, alternator

mounts on the left.
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allows engine manufacturers to provide

only one power take-off on the engine

proper. This permits tight and efficient

cowling configurations. Engine-driven

aircraft accessories may be remotely and
conveniently located where they do not

interfere with engine cowling and arc

made readily accessible for maintenance.
• Constant speed of the accessory drive

allows use of a smaller main system hy-

draulic pump since the pump will be

turning at relatively high speeds even

with low engine rpm.
• Alternator can be used as a starter,

possibly eliminating a heavy and bulky

accessory. The constant speed drive,

with a simple control, can be put in

‘'neutral'’ while the alternator is attain-

ing synchronous speed (where properly

designed alternators can provide excel-

lent torque characteristics). When up
to speed, the drive can be gradually

"clutched in” to transmit the alternator

torque through the hydraulic system to

the engine for starting.

• Cross starting of multiple jet engine

aircraft is feasible if each engine

mounts a hydraulic unit. One engine

is started with an outside power source,

then the hydraulic power developed by
the first engine is used to start the re-

maining engines. Firing up a stalled

engine in flight if windmiliing should

fail to do the job is possible.

Father and Son—Father of the re-

mote drive is a Sundstrand-designed

and developed unit called a "Constant

Speed Hydraulic Accessory Drive.”

Standard equipment on all B-36 alter-

nator drives, four per aircraft, the unit

gives remarkable constancy in output
speeds. Dual installations are also be-

ing made on the Martin P5M-1.
These constant speed drives, mounted

adjacent to the engines, have an output

of 40 kva., equivalent to 50 hp. At
steady rpm., variation is one-half of 1

percent. Maximum deviation under

transient speed conditions is less than

4 percent. Two, three or four alterna-

tors can be operated in parallel and
will divide load. Overhaul period cur-

rently is 500 hours, but some units have

operated 1,000 without overhaul.

Fluid Problem—A problem in the de-

velopment of the drive was the hy-

draulic fluid used.

Until recently AN-O-366 was used in

the drive. But this fluid tended to

break down in viscosit)', resulting 'n oil

changes every 60 hours. The fluid also

had relatively poor foam breaking char-

acteristics which impaired operation.

Dr. M. R. Fenske, Director of the

Petroleum Refining Laboratory. School

of Chemistry and Physics, The Pennsyl-

vania State College, in conjunction

with the Materials Laboratory, Air Ma-
teriel Command, developed a synthetic

hydraulic fluid, essentially a mixture of

special dibasic acid testers.

The new fluid has excellent foam
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precision

production
For more than 35 years The Pierce Governor Company, Inc. of

Anderson, Indiana, has excelled in the design, engineering,

and production of important parts for the Automotive and
Aircraft industries. Today’s production features:

Sisson Automatic Chokes

Famous Pierce Governors

Pierce centrifugal-mechanical i

gas, gasoline and Diesel engii

Aircraft Engine Controls

:ision hydraulic a
ircroft engines

Hydraulic Transmission Controls

PBEPEE
49



DRESSED FOR A QUICK EXIT

When it's time to leave that plane in

breaking characteristics and sheer sta-

bility. Lubricity is equal to or better

than AN-O-366 and it has a higher

flash point. Viscosity index is some-

what lower but acceptable. Great ad-

vantage of the synthetic fluid is that it

will last the entire 500 hours overhaul

period without breaking down or re-

quiring replacement.

Current studies are being made cov-

ering the use of Hydrolube in the drive.

Preliminary results indicate successful

performance.

How It Works— The constant speed

accessor)’ drive consists essentially of a

combined fixed-displacement, piston-

type hydraulic motor and a variable-

displacement pump closely coupled in a

rotating cylinder block.

The pump output is determined by a

wobbler controlled by a governor

through a control cylinder. With the

wobbler in zero stroke position, no fluid

is pumped except a slight flow due to

slippage losses; therefore energy transfer

from input to output shaft is essentially

mechanical. Any variation in engine

speed is immediately sensed by the gov-

ernor which, through the control cylin-

der, changes the position of the wob-
bler to vary the pump output to drive

the motor at a constant speed, within

the limits of the machine. A make-up
pump supplies oil to the unit through a

filter. Oil tank and cooler are incor-

porated in the circuit.

Sundstrand, which started in the air-

craft livdrauhc business in 1946, is now
in quantity production of the close-

coupled coiistant speed drive and is pre-

paring for large scale production of the

remote system and the integrally built

constant speed drive.

Pan Am Beats a

Bushing Problem
Wom propeller governor bushings

are being quickly and inexpensively re-

placed by Pan American World Airways

at its Miami Overhaul Base.

When the governor manufacturer,

Hamilton Standard, told PAA that it

would be cheaper to buy new governor

bodies for $77 each than try to rebush

old, worn ones which caused erratic

operation, H. L. Tyndall, a PanAm
master mechanic, devised a simple

reamer guide and a procedure for re-

bushing the idler gear and drive shaft

gear bushings. Cost of manufacturing

the tools was $30. The operation takes

half an hour and total cost of the new
bushings is S4-71-

The company says that 19 governors

have been overhauled by Tyndall's

method and are "working out satisfac-

torily in service.” It adds that at least

one large domestic airline has adopted

the bushing replacement technique.

Low-Cost Computer
For Small Business
An electronic analog computer the

size of a four-drawer file cabinet has

been developed by the Computer Cor-

poration of America. This new com-

puter, named Ida for Integro-Differen-

tial Analyzer, is being sold for less than

58,000 on a 60-day delivery schedule.

Ida can solve up to eighth order

linear differential equations with con-

stant coefficients. Eight initial condi-

tions may be set into the problem.
With auxiliary equipment, Ida’s

range can be extended to solving equa-

tions of higher than eighth order, in

addition to differential equations with

non-constant coefficients and non-
linear differential equations.

Solutions are recorded in graphic
form on a two-channel oscillograph.

All computed quantities can be re-

corded, two at a time. And any com-
puted quantity can be viewed on an
oscilloscope while being recorded.

Seymour Bosworth, vice-president

and sales manager of the computer firm,

said that the low cost of Ida will make
it possible for small businesses and re-

search facilities to acquire an analog
computer with all the time and labor-

saving possibilities that go along with it.

The use of patchcords, common in

the larger computers, has been elimi-

nated. Problems are prepared on a set-

up board which, when in place in the
machine, automatically makes all the
necessary electrical connections.

Problems can be changed as fast as

the time required to slide out one set-

up board and slide in another. And the
boards can be stored for future use.

Only two control knobs apply the
forcing functions and start and stop

the computing process. All 20 ampli-

fiers are identical plug-in units.

hurry—at altitude—Air Force jet pilots now
don't have to waste precious minutes free-

ing themselves of various hoses and wires

before triggering the ejection scat. Air

Materiel Command has developed a quick

disconnect (right) that neatly compacts all

those leads in a 30-in. long rubber cable that

the pilot, permitting him to concentrate on

doing just one thing—operating that scat

ejection lever.

High siins for 89's
Northrop is a good place to work . . .

good people

work at Northrop

!

The fine morale and high

caliber of Northrop personnel have been

responsible for many production feats

in the company's history.

During World Wor II it was the P-61 Black Widow.

Today it's the deadly Scorpion F-89— fast, heavily

armed, electronic-search equipped — the standard

all-weather interceptor of the USAF.

50
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NEW AVIATION PRODUCTS

High-Output Plane Refueling Truck
New, flat-top refueling trucks, capa-

ble of carrying 5,000 gal. of high-octane

gasoline and feeding it at 400 gpm.,

have been put into service by Esso

Standard Oil Co.
Two of the trucks already are servic-

ing United Air Lines' planes at La-

Guardia Field, while others are ear-

marked for operation at airports in

New England, Esso reports.

A major feature of this new model

is that fuel is delivered by means of a

single centrifugal pump which is driven

hydraulically—instead of by a separate,

gasoline engine now commonly used.

Power for the pump, located in the

cabinet at the rear of the tank, is from
the same source that pulls the tanker,

a Ford “F8” tractor engine—through

the transmission and a power take-off

unit. Advantages of this arrangement

as Esso seems them:
• Cleaner, less congested piping ar-

rangement.
• Reduced fire hazard.

• Lower temperatures than those gen-

erated by gasoline engine.

The improvement in output to 400
gpm. is credited to use of a larger, more

efficient pump and simplification of the

piping system. The higher delivery rate

is obtained without an increase in work-

ing pressure, Esso says. Gasoline is

fed to the plane through two 50-ft.

lengths of 2-in. hose mounting sep-

arate nozzles which can be operated

simultaneously. When the pump is

running at 1,750 rpm., fuel is supplied

at the rate of 200 gpm. at each nozzle,

whether operated singly or together.

Congestion in the rear pumping cabi-

net is further reduced since there are

no hose reels crowding space. Hoses

lay atop the wide grilled deck of the

tanker. From this convenient perch,

operators can work via a short ladder to

the plane wing.

Fuel in the tanker is carried in four

equal compartments, each equipped

with a cable-operated emergency outlet

tf-amouA

HELMCO-LACY
BOILING HOT CUP

Ideal for heating up a spot

of tea, coffee, or soup when

it's needed. Just plug in on 24

volts d-c — and in a jiffy the

contents are ready — boiling

hot.

Airlines, greatest users of this

cup, have praised its value — and

it has now become standard

equipment in first class airline

galleys everywhere.

At this extremely low price

— only $5.95 — you can af-

ford to order in quantity, so

that you will have available

the spares and replacements

necessary for your fleet galleys.

Order Now. We can ship as

many as you need.

All cups are brand new shipped

in original factory packaging with

Helmco-Lacy original guarantee.

SEND YOUR ORDER TO US
NOW

NORWOOD APPLIANCE CO.
921 PROVIDENCE HIGHWAY
NORWOOD. MASSACHUSETTS
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valve which can be manually shut off by
the operator from the top deck or the

ground to stop the flow of gasoline

from the tank to the pump in an
emergency.

Filters in the system are oversize and
designed to screen out particles larger

than 10 microns. While they are not
designed as water separators, they ac-

tually function in this capacity since

fuel passes through them slowly be-

cause of their large size, states Esso
Standard Oil.

The semi-trailer tanker weighs about
55,000 lb. fully loaded. All axles are

provided with the latest type full air

brake equipment. The refueler is de-

signed for overwing loading, but also

can be quickly converted to under-

wing loading, Esso says.

Insulating Tubing
Fluoroflex "C" protective insulation

for electrical wiring in aircraft is de-

signed to stand up to “severe service”

conditions encountered in military

planes. It is being produced by Resisto-

flex Corp., Belleville, N. J.

The tubing is a flexible, non-flam-

mable type, engineered to perform in

the frigid atmospheres of high altitude

or in heated atmospheres around jet

engines.

According to Resistoflex Corp., it

retains good dielectric properties and
high tensile strength while subjected

continuously to temperatures ranging

from —150 to 375F. The transparent

tubing reportedly is already in use in

some aircraft.

Fluoroflex “C” is said to be un-

affected by concentrated acids, alkalies,

gasoline, oil, water, high humidity or

tropical exposure. It is made to order

in sizes up to i-in. dia.

Joint Sealer
“Leak Lock,” a joint-sealing com-

pound designed to prevent leakage of

jet engine fuels is being marketed by
i lighside Chemicals Co.

Tests by one of the largest aircraft

engine manufacturers in the country

have shown the new compound to be
“highly successful” in preventing leaks

of jet fuels at high temperatures, says

the company.
And it does this without freezing the

joint tightly, it adds.

Hie firm explains it has been difficult

to prevent leakage of jet fuels at threads

and flanged joints with a non-hardening

compound because of the presence of

aromatics, mercaptans and other power-

ful solvents. Leaks were particularly

troublesome when jet fuels were han-
dled at high temperatures on engine and
carburetor test stands, it says. Highside
Chemical Co.’s address is 10 Colfax
Ave., Clifton, N. J.
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of gears which will perform sotisfaclorily when used in

your shop or on equipment you sell to others.

• This engineering service we give our customers is another reason

why we can say—"No one shares our responsibility.”

BRAD FOOTE GEAR WORKS, Inc.



For
TOP DEPENDABILITY
...CONTINENTAL

Lightplane
Power

The more importance you attach to the factor of dependability,
the wiser you'll be to fly a plane with Continental power. For
Continental Motors not only pioneered in building engines for light

aircraft, but has been at the very forefront in their development
over the past 20 years.

le or two phases of performance only,
but in all. They have traveled faster, flown farther without refueling,
and — still more important as proof of inbuilt stamina — have three
times set amazing new marks for nonstop flight.

Whether you go in for records, or for straight utility flying, make
sure the engine in your plane comes of champion stock. For proved
dependability backed by established world-wide service, line up
with the overwhelming majority. Fly with Continental power.

•Y CONTINENTAL 81

rontinentaI Motors rorporation
Aircraft fnqine flivision

MUSKEGON. MICHIGAN

Protective Coat
Latest addition to the line of protec-

tive coatings for aircraft is Surf-Pro, pro-

duced by Dodd Chemical Corn., Little

Ferry, N. }.

This product is a clear plastic de-

signed to preserve metal and fabric sur-

faces against corrosion and weather. An
application by spraying leaves a thin,

clear film which adds shine to the finish

and prevents penetration of dirt or
grime. According to the distributor,

Van Dusen Aircraft Supplies, a single

application can be expected to last sev-

eral years. Cleaning of surfaces is ex-

pedited when Surf-Pro is used. Van
Dusen says, since grease and dirt can’t

penetrate the coating.

The product was developed by Dr.
Thomas N. Dodd, Jr., after three years

of experimentation and flight testing.

Dodd also produces Surf-Pro Degreas-
ing Solvent and Surf-Pro Remover and
Thinner. Products are available from
Van Dusen Aircraft Supplies, Eastern
Division, Inc., Teterboro Air Terminal,
Teterboro, N. J.

ALSO ON THE MARKET

"Nesticr” tote boxes are designed to
permit faster and more efficient supply
of component parts to production-line

workers. They require only one-sixth as

much space for return of empties as
when loaded-50 units can be nested in

a 5-ft. stack. By means of an adapter,
they will stay level, even on inclines,

when hung from monorail conveyors.
Made by Charles William Docpkc
Mfg. Co., Rossmoyne, Ohio.

“Hero” hand extinguisher hermetically
seals 16 oz. of carbon tetrachloride
which can be dispensed in a 12 to 18-

ft. stream by pulling ring at top of can.
Made by Bostwick Laboratories, Inc.,

Bridgeport 5, Conn.

Machine tool holder puts the bite on
tool bits, preventing bit from rocking,
thus permitting faster feeds and deeper
cuts. Vise-grip jaw exerts equal pressure
over full length of bit, right up to cut-
ting edge. Holder accommodates vari-

ous sizes and shapes of bits; is available

in both standard 15-deg. channels and
with parallel channels. Made by Robert
H. Clarke Co., 9330 Santa Monica
Blvd., Beverly Hills, Calif.

"Behr-Cat” paper-backed, pressure-sen-
sitive tape can be used to mask for
spray or brush painting and stencilling,

packaging, sealing of dustproof con-
tainers, for holding loose parts in as-

sembly, labeling and for surface pro-
tection. Made by Behr-Manning
Corp., division of Norton Co., Troy,
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FINANCIAL
Industry Goes to Banks, Not Public

Little equity financing likely to be undertaken because

private loans result in considerable tax advantage.

Limited public and private financing

has attended the aircraft industry's cur-

rent production schedules thus far. As
a fuller impact of the armament pro-

gram is felt, more capital funds will be

required by the aircraft builders.

The lone projected sale of 125,000

shares of new common stock by North-

rop Aircraft, Inc., highlights the lack of

immediate need for equity money. This

is the only equity financing that is be-

ing attempted since World War II by

any aircraft manufacturer. Such rela-

tively limited financing that is being

accomplished by the rest of the indus-

try is confined to short-term loans.

At present market prices, Northrop

hopes to raise a gross of around $1,750,-

000 (a net of about $1,500,000) as a

result of its new financing. Only a few

months ago, the company arranged a

$9-million revolving bank credit for two
years. While the extent of such bor-

rowings are not now known, it is be-

lieved that part of the credit was used

to reduce the Reconstruction Finance

Corp. loan previously advanced. On
Apr. 21, 1950, RFC granted Northrop

a total credit of $5,800,000. As of July

31, 1950, $5,725,000 was due RFC,
with this amount reduced to around $5
million at present.

With the capital structures of most

aircraft builders adequate for their con-

tinuing, long-range programs, it is un-

likely that any additional significant

equity financing may be attempted by

the group in the period immediately

ahead.

Future Financing—But the fact re-

mains that the aircraft industry will

require substantial additional funds to

finance the accelerated flow of produc-

tion projected for later this year and
gaining even more momentum during

1952. This need will be largely met by
short-term bank or insurance loans.

This pattern has begun to take shape

and will most likely broaden substan-

tially in the near future.

The creation of debt is far more de-

sirable at present than the issuance of

new equity securities. Interest on loans

is tax deductible, dividends are not; a

company's invested capital base is

broadened for excess profits tax pur-

poses; the short-term debt being created

is largely of a self-liquidating nature and
provides the necessary flexibility in ex-

panding the industry's financial require-

ments. Equity financing assumes per-

manent characteristics and, may, during

a period of contraction, leave a too

burdensome capital structure, incapable

of support by a more “normal” con-

tinuing level of business.

• Convair. Among the largest short-

term credits arranged recently was one

for $50 million for Consolidated Vultce

Aircraft Corp. Of this amount, $10 mil-

lion was reported as being drawn down,

with the balance being made available

by the ten participating banks during

the three-year period of the credit.

This credit was slightly unusual in

that it has a fluctuating interest rate.

The current rate is 2i percent or i per-

cent above the prime commercial rates

established by the Chase National

Bank for 90-day maturities. In no

event, however, can the interest rate

exceed 3i percent annually. This cur-

rent credit replaced a previous two-year

agreement which limited borrowings to

only $20 million.

• UAC. United Aircraft Corp. has

established a line of bank credit, draw-

ing down $9.5 million during March.

1951. It is likely that such borrowings

will be increased substantially as the

year progresses.

• Beech Aircraft, as recently as Feb. 17,

1951, arranged a $10-million credit

with seven banks at an interest rate of

only 3 percent. This replaced a previ-

ous loan of $5 million negotiated last

fall.

• Martin. Tile Glenn L. Martin Co.
is gradually increasing its borrowings to

handle its mounting production require-

ments. The company recently borrowed
an additional $4,680,000 from RFC
and the Mellon National Bank on 4
percent secured notes. This increased

Martin’s loans to a total of $13,057,-

181. Of this amount. RFC supplied

$10,257,181 and the Mellon bank the

balance.

• Bell. Earlier this year. Bell Aircraft

arranged the placement with an insur-

ance company of $2,500,000 in serial

bonds. These funds arc to be applied

toward the construction of the com-
pany’s $3-million helicopter manufac-
turing plant in Fort Worth.
• Republic. Late last year, Republic
Aviation Corp. established a $5-million

line of bank credit. No borrowings

have as yet been reported by Republic

under this credit.

Reliable sources indicate the other

major aircraft builders have been mak-

ing inquiries as to the establishment of

lines of bank credit. Before the year is

over, it is probable that most of the

prime aircraft manufacturers will have

arranged for various bank accommoda-
tions to handle their increasing produc-

tion requirements. Unlike the earlier

borrowers, however, the forthcoming

debtors will be faced with higher in-

terest rates on their loans. In any
event, this cost will be absorbed as part

of the production expenditures.

Prewar Picture—Conditions today dif-

fer sharply from those prevailing prior

to and during the earlier years of World
War II. Then common stocks repre-

sented the sole capitalization in most
instances.

The record shows that from 1935
through 1944 every aircraft company
holding a military contract was able to

obtain additional equity capital through

public financing. This was done by sell-

ing preferred and common stocks as

market conditions dictated. This was

highly feasible as the group had wide
popular appeal as a "growth” industry

with its sales showing a strong upward
trend. This new financing was ade-

quate to meet working capital require-

ments and cover immediate losses. As
long as favorable earnings prospects pre-

vailed, there was little difficulty on the

part of any of the companies to success-

fully accomplish public financing.

It is interesting to observe the tre-

mendous volume of sales that were
handled on a relatively small amount of

equity capital. For example, the peak

sales of more than $8.2 billion billed in

1944 were realized with an average

equity investment of only $420 million.

This condition made for considerable

leverage in earnings on net worth and
is a phenomenon which can once again

reappear with mounting aircraft de-

liveries.

During World War II. V-loans were
extensively utilized. It is noteworthy

that while similar, but not identical,

legislation has again been enacted to

make such type loans possible, not a

single aircraft manufacturer has availed

itself of this government-sponsored
financing device.

The new V-loan provisions are be-

lieved obscure in giving participating

banks the necessary protection from
possible recourse on recapture of earn-

ings or capital from the loaning com-
pany. Moreover, as the present loans to

the industry appear adequately secured

by production contracts, they are de-

sirable obligations and there remains

little need to relinquish part of the

interest return for a government guaran-

tee that is not really needed in these in-

stances. —Selig Altschnl
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EASTERN Air Lines
Wilcox Type 429A Glideslope Receiver

Chosen for EASTERN’S Entire New Fleet of

Martin 4-0-4s and Super Constellations

The safety and performance record of Eastern Air Lines' magnificent

new fleet will depend upon the flawless operation of their I.L.S.

navigation system. In selecting the Wilcox Type 429A Glideslope

Receiver as an important part of this system. Eastern paid a great

compliment to the dependability and performance of Wilcox

equipment.

The Wilcox Type 429A Glideslope Receiver provides 90/150 CPS
tone modulated glideslope signals in the 329-335 Me. range.

INSTANT ACCESSIBILITY FOR EASY MAINTENANCE
Routine inspection and service is made easy by the careful arrange-

ment and instant accessibility of all tubes, components, and wiring.

AVAILABLE FOR D.C. OR A.C. POWER
The Type 429A is supplied for operation on either 28-volt D.C. or

110-volt A.C. 400-cycle current. D.C. or A.C. power supply occupies

the same physical space interchangeably. The right-side illustration

shows the Glideslope Receiver equipped for D.C. operation with

dynamotor, and the left-hand photo as supplied for A.C. input.

Thus it fits the requirements for all commercial, military, and private

TOnitc “7oday for complete information on the
WILCOX 429A GLIDESLOPE RECEIVER

. . . Choice of

WILCOX
ELECTRIC COMPANY

WILCOX
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AIR TRANSPORT

LOOKING FORWARD in this C-97, you see the passengers looking backward. When
not in use, the seats are folded flat, as shown, then up against the wall.

MATS Adopts Rearward Seating

Decision to use backward-facing arrangement in all

new transport types may affect airline study of plan.

By Thomas M. Self

Rearward-facing seats in transports,

a subject which has been discussed here

and abroad for five years or more with

little subsequent action got a real solid

boost with announcement by the Mili-

tary Air Transport Service that all

future transport types it orders will be
equipped with seats facing the rear.

MATS carried members of the Avia-

tion Writers Assn, to their annual con-

vention in New York in the first Boeing

C-97 to be fitted with permanent rear-

ward-facing seats, and disclosed that 20

more C-97s will be similarly outfitted.

Lockheed Aircraft Service, Inc., Bur-

bank, is modifying the floor structure

and installing floor fittings for the

C-97s.

The special MATS C-97 is equipped

with 30 pairs of double folding seats

in two rows on the main deck. Seats

were made by the Beech Aircraft Corp.,

Wichita, on designs of the Aero

Medical Laboratory of the Air Materiel

Command. They will withstand a 16G
load without failing.

When not in use the scats may be
easily and quickly folded against the

cabin walls to provide cargo space.

Stanchions and straps and other equip-

ment for converting the C-97 into a

litter-carrying transport fold neatly out
of the way against the tops and side of

the cabin when seats are installed.

Seating Comfort—At first, the Beech
seats strike you as being rather spare, or

at least extremely military in construc-

tion. They have only an inch-thick

foam rubber cushion over contoured

seat and back pans, and arm rests, and
another small pad at the back of the

head. But they actually give greater

comfort and less fatigue than the deep

cushions used on commercial aircraft.

This is borne out by passenger experi-

ence as well as Aero-Medical studies.

The seats recline; and with two pillows,

one at the small of the back and an-

other at the neck, arc comfortable as

An advantage is weight saving,

emergencies, 5 lb. per seat c '

out by unstrapping the sear paus.

Pillows and blankets can be jettisoned.

Primary object of the seats, of course,

is safety. In rearward-facing seats, the

entire back, neck, and head, and parts

of the arms and legs absorb the crash

deceleration. This may mean the dif-

ference between a major and minor

injury, or even between life and death.

Recent laboratory tests have shown the

human body capable of sustaining (for

short periods) over 40G‘s deceleration

without injury, provided the load is

properly distributed over the body.

Empire Use—Rearward-facing scats are

not new. They have been standard

on several British and Australian air-

lines for some time. Recently, Australia

announced that all commercial carriers

in that country would be converted to

rearward-facing seats.

MATS' action is bound to make the

rearward-facing seat idea advance a little

Spokesmen for West Coast transport

manufacturers have already indicated

they are "afraid of the psychological

factors” involved in rearward-facing

seats. They spell that out this way: If

passengers see some of the transports

equipped with rearward-facing seats,

they will ask, “Why aren’t all planes

so equipped?" Then they will be nerv-

ous about flying in ships with present

forward-facing seats. And manufacturers

say, they don't now how to answer

passengers who ask. “why rearward-fac-

ing seats?” They are afraid it will make
people crash-conscious in a time when
air safety is outstandingly high.

Another common argument; “Amer-
s are used to facing forward and

A spokesman for a foreign flag carrier

said these arguments are so much
twaddle. The current rigid standards of

academic, he said, as plane safety and
load-carrying factors increase. He asks,

why not have seats that turn around?

Or group seats around tables? Why
stick to rigid seating arrangements?

IATA Views—Airlines, through ICAO
and IATA, have already expressed

opinions.

The Airworthiness division of ICAO
decided last week to continue rearward-

facing seats as a recommended project.

IATA takes the position that rear-

ward-facing seats possiblv are a good
idea; they are theoretically sound. But
before going to the cost and trouble of

converting equipment in 3,000 trans-

ports, IATA wants complete evidence

of the counterbalancing benefits of

rearward-facing seats.

MATS’ recent switch to rearward

facing seats is the result of five years
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investigation and development by the

Air Materiel Command in conjunction
with MATS. Although the idea has
been under study for some years in the
United States, only prototypes of this

equipment have been installed on U. S.

aircraft, all for study and evaluation.

In 1946 the Air Transport Command
installed rearward-facing seats in a C-54
making tri-weekly transcontinental
flights. Questionnaires were filled out
by more than 1,000 passengers during
the study. Ninety percent of the pas-

sengers said they preferred rearward-

facing seats because of better visibility

and greater comfort, according to

MATS

Salaries, Holdings of

Airline Executives
Salaries, bonuses and stock holdings

in 1950 have been reported for officials

and directors of six certificated carriers:

NEW PILOTS of the Air Line Stewards and Stewardesses Assn, arc (1* to r.) Ruth Schmidt,
treasurer, TWA; Mary Alice Koos, president. Capital; Joe Oliver, 1st vice president, EAL;
and Irene Eastin, secretary, UAL.

ALSSA Holds First Convention
Mary Alice Koos, Capital Airlines

stewardess of Washington, D. C., has
been elected full-time president of the

Air Line Stewards and Stewardesses

Assn., at a $5,200 annual salary, and will

have offices at 3148 W. 63rd St., in Chi-
cago, across from the Air Line Pilots

Assn.

Other ALSSA officers elected at a re-

cent Chicago meeting are Joseph Oliver,

EAL; vice president; Irene Eastin,

UAL, secretary; Ruth Schmidt, TWA,
treasurer; 12 regional vice presidents.

The association now lists 2,200 mem-
bers. Organized in 1946, it has been

closely affiliated with ALPA and will

continue to maintain a conditional

charter with the pilots organization and
will eventually move its offices to the

new ALPA building in Chicago. It is

also, however, seeking independent
affiliation with the American Federation
of Labor, with which ALPA is also

affiliated.

The organization will ask CAB to set

up regulations providing licensing sys-

tem for adequate training for flight

crews and rest periods comparable to

those provided for pilots between flights,

Miss Koos said.
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Piedmont’s DC-3 Features Lounge
Piedmont Airlines has redesigned its

DC-3 interior a simple new way that

has some definite advantages over other

means. The inexpensive redesign seats

24 passengers yet still keeps a favorable

weight-and-balance distribution and al-

lows the use of full fore and aft cargo

capacity.

The company has located a lounge

forward replacing three standard seats.

It holds six people, three on a side on

two "sofas” facing inboard. A plexi-

glas partition separates the lounge from

the main cabin.

To make possible the lounge, the

first row of three standard seats was

removed. The second and third rows of

seats were moved about six and three

inches respectively to the rear of their

original position. These changes made
room for the lounge while still leaving

adequate leg room.

All-Radar Control at

National Airport

Washington’s National Airport will

soon start operation as the first com-

pletely radar traffic control center in the

country.

This is the coming pattern for all

the nation's high-density traffic points.

Washington was picked for two reasons:

bad traffic congestion, with two mili-

tary fields next to the civil field; and

closeness to CAA and other government

air traffic and navigation development
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or

KEEPS PACE WITH A

Dependable and rugged

Grumman fighters have contributed

greatly to Naval air strength for

many years. On these fighters, as

well as Grumman’s attack and

imphibian aircraft, Aerotec controls

have been specified in increasing

quantities. The latest F9F

utilizes Aerotec float controls,

valves, and pressure controls.

Grumman’s latest planes,
'

still shrouded in security,

will employ Aerotec

controls.

Proled and Sales Engineers

THE THERMIX CORPORATION
Greenwich, Conn.

THE AEROTEC CORPORATION ]
GREENWICH CONNECTICUT

Seattle Nonsked
Presses CAB Fight

A nonsked airline lias doubly em-
barrassed the already-blushing Civil

Aeronautics Board on the matter of how
to treat the large irregular airlines.

Seattle nonsked Air Transport Associ-

ates, has:

• Offered $l-a-year mail service to

Alaska (for first 1,000 lb. a day each

way, 5 cents a ton mile over that).

• Appealed to Circuit Court of Appeals

a CAB order barring the Seattle-Alaska

nonsked from intervention in a tempo-

rary mail rate proceeding awarding

Northwest Airlines 514,869,000 mail

pay on its Alaskan and North Pacific

Propaganda Battle—President Amos
Heacock of Air Transport Associates is

also President of the nonsked group,

Air Coach Transport Assn. He has

pitched both his own money and that of

the nonskeds into their battle of survival

against the so-called CAB death edict to

the nonskeds.

This article concerns CAB’s proposed

amendment to Part 291 of the economic

regulations, limiting nonskeds to three

trips a month between pairs of major

cities. (The U. S. District Court, Wash-
ington, D. C., has issued an injunction

against enforcement of the CAB regula-

The Senate Select Small Business

Committee reportedly recommends that

CAB let nonskeds fly 14 trips instead of

three a month under the new pro-

Heacock’s offer to carry Seattle-

Alaska mail at 51 a year is the latest

nonsked bid for popular and congres-

sional support of the nonskeds in their

battle for CAB recognition as a size-

able operation supplementing higher-

fare. better-service scheduled airline

operations.

On Land or iii Air

TV Will Be There
United Air Lines is experimenting

with television aloft for Hawaii-bound

passengers.

On the first test flight, reception at

20,000 ft. was perfect for 250 miles out-

bound from San Francisco. Beyond,

the signal weakened and finally faded

306 miles out from the coast. The TV
image was perfect on the ground, both
standing and taxiing.

The picture received was fuzzy on
takeoff, but cleared as the plane gained

altitude. Model used was a three-year-

old RCA table model with 10-in.

This was a joint experiment by tech-

nicians of UAL and Station KRON-TV
of San Francisco.
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CPA Sees Savings

In Comet Operations

Canadian Pacific Air Lines’ two de

Havilland jet Comets on order will cut

the company’s operating costs on trans-

pacific routes by 10-20 percent, CPA
executive assistant to the president, W.
G. Townley, told the American Society

of Mechanical Engineers recently.

He says the jet would not cut CPA
costs the first year. But the second year

of trans-Pacific operation will see “sub-

stantial reduction in costs.”

Chief reasons given for expected cost

reduction on jet compared with the

DC-4:
• Utilization. One Comet can do the

work of two DC-4s because it has

double the speed.

• Simplicity. Basic design of the Comet

is simpler than most prop planes. It

needs no propellers, cabin superchargers,

cabin thermal and de-icing heaters. Jet

engine needs less automatic controls.

• Vibration. Reduced vibration means

much less maintenance. Military air-

craft experience shows the smoother

ride means a 30-percent increase in in-

strument and accessory life. Airframe

also requires less checking.

• Passenger service. Because the plane

gets there twice as fast, there is a big

saving on food and service.

ANDB Staff Finds

Private Industry Jobs
The technical staff of Air Navigation

Development Board, having completed

revision of the military-civil all-weather

flight development program (Aviation

Week June 4), under Director of De-

velopment Douglas Ewing, has broken

up. Ewing and three of his staff go to

private industry jobs this month.

Ewing resigned effective June 30 after

the services changed the ANDB pro-

gram. Four months later, the military

and CAA members of ANDB had not

found a successor.

Here is the present status of the six

members of the ANDB technical staff

who helped launch the intermediate

stage of all-weather flight and laid the

groundwork for developments late in

this decade and early in the next:

Ewing left ANDB June 15 to be-

come assistant to the director of RCA
Laboratories. J. Wesley Leas left June

1 to become coordinator of government

projects for Victor division of RCA.
Norman Caplan left June 22 to become

special assistant engineer, Radio divi-

sion, Bendix Aviation Maxwell K. Gold-

stein leaves June 29 to become partner

and technical director of BALCO Re-

search Laboratories, Newark, N. J.

Lavem R. Philpott and Henry R. Senf

plan to leave later this summer.
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• You’ll talk to a tool

man when you get your

Snap-on branch on the

wire. He’ll understand

your wants clearly, and help you select

the most efficient tools for your needs.

You’ll get professional tools of the finest

character — properly designed, strong,

versatile, safe, Snap-on Tools—that will

serve you long and well. For 30 years,

plants—large and small—have used and

endorsed this "time-saving way to buy

time-saving tools.” May we send you

copies of the latest Snap-on Industrial

and General Catalogs? Write

—

SNAP-ON TOOLS CORPORATION

hand

TOOL ENGINEERING,

MANUFACTURE, DISTRIBUTION

when
you
want
tools

fast

SHORTLINES

American Airlines—AA flew 214,914,-

916 passenger miles in May, making
it the first airline to do more than 200
million in a single month, sales vice

president R. E. S. Deichler reports. The
load factor was 74 percent or available

seat capacity. May passenger traffic was

33 percent over a year ago and ton

miles at 1,146,602 were up 39 percent.

June 6 broke the industry one-day

record, with 8.6 million passenger miles.

Bonanza Air Lines—CAB has set

temporary base mail rates for Bonanza
at 60 cent a plane mile, May-December,

1951, and 50 cents on and after Jan. 1,

1952. Total mail pay, Dec. 19, 1949,

through Apr. 30 this year, comes to

$780,700 in the CAB order fixing tem-

British European Airways—BEA flew

19 percent more passenger miles this

February than last. Figure is 13,715,-

947. Aircraft miles were up 1 3 percent,

capacity ton miles flown up 17 percent,

mail ton miles down 24 percent, and
freight ton miles up 22 percent.

British Overseas Airways—BOAC pas-

senger miles in February were up 47
percent over a year ago, to 43,992,723.
Aircraft miles flown were up 8 percent,

capacity ton miles up 24 percent, mail

ton miles up 26 percent, and freight

ton miles up 41 percent.

California Eastern Airways—Large ir-

regular carrier earned a net profit of

$55,231 after taxes the first quarter of

1951 on the Tokyo Airlift and other

government contracts. This compares
with a net loss a year ago of $24,923;
Cal Eastern was not doing overseas

work then . . . Company has four

DC-4s operating the Toyko lift; it also

has substantial maintenance revenues

for work done on other carriers’ planes

at Oakland . . . Company now employs
a total of 1,250 compared with only 91
a year ago. This includes the training

operation at Columbus AFB, which
started in April and is presently giving

375 AF students basic flight training.

Central Airlines—Local service air-

line’s biggest month to date is May this

year—with passenger traffic up 154 per-

cent over a year ago and 51 percent over

this April.

National Airlines—National passenger

revenue in May was 67 percent over a

year ago.

Northwest Airlines—NWA profit and
loss record for the first five months of

AVIATION WEEK, 25,

1951 is an improvement over the year

before. Last year NWA reported losses

in each month through May, with total

five-month loss of $4,287,828. This
year, first-quarter loss was $1,614,537;

April showed a profit of $116,228; and
May also made a profit—unreported as

of last week.

Pan American World Airways—CAB
examiner recommended that PanAm be
allowed to drop Philadelphia as a

terminal for trans-Atlantic service. He
said TWA should continue to serve the

city on direct overseas flights with daily

trans-Atlantic service. Both lines want
to drop the service.

Pan American-Grace Airways—Pan-

agra’s 55,115,000 revenue passenger

miles the first five months this year are

30 percent over 1950.

Seaboard & Western Airlines—S&W
DC-4s averaged 13 hr. 24 min. daily

utilization in April, compared with ah

average January-April utilization of 12

hr. 18 min. These figures are for both
Pacific military contract operations and
North Atlantic commercial operations.

Southern Airways—Southern's board

of directors has elected operations man-
ager Hugh W. Davis to be vice presi-

dent in charge of operations. . . .

Southern carried over 8,000 passengers

in May. . . . Southern now flies more
than 8,000 route miles a day between

31 cities in eight states.

Trans-Texas Airways—Trans-Texas has

followed Pioneer in asking CAB for the

routes of Central if CAB takes away
Central’s certificate. TTA also wants to

branch out on its own—asks route ex-

tension cast to New Orleans, west to

Los Angeles

Trans World Airlines—TWA has fol-

lowed American in adding a second one-

stop transcontinental air coach, dou-

bling the daily coach schedule. Old
service is via Chicago. The new one is

New York-St. Louis-Los Angeles. It is

a daylight service. This gives St. Louis

its first nonstop service to both coasts

and its first high-speed air coach to

either coast. Both TWA coaches are

81-passenger Constellations. TWA
also runs a daily New York-Los Angeles

Coach DC-4, making seven interme-

diate stops. . . . TWA revenue pas-

senger miles for first two weeks of June

were 67,500,000—up 28 percent over

last year.

United Air Lines-UAL flew 169,912,-

000 revenue passenger miles in May—up
29 percent over last year. Mail ton

miles were up 61 percent; express was

up 34 percent; freight declined 11 per-

The criterion of Dependability is PERFORMANCE. The

performance record of Marotta valves in critical appli-

cations has established our reputation as a progressive

manufacturer of dependable, precision control valves.
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STRUCTURAL and STRESS

ENGINEERS
Must have three or more years' experience on the

above. You may have your choice of either our

AIRPLANE
GUIDED MISSILES

or

HELICOPTER AND PROPULSION
DIVISION

Top starting pay . . . rapid advancement based on
individual merit . . . liberal employee benefits . . .

bonus for extended work week.

Send resume of training, experience and date available to:

EXECUTIVE

CHIEF ENGINEER

MANAGER OF
PRODUCTION CONTROL

CHIEF PURCHASING AGENT

DIRECTOR OF PERSONNEL

McDONNELL AIRCRAFT CORPORATION

Line V

FOR SALE

Get in on the

Ground Floor!

LOCKHEED
AIRCRAFT

CORPORATION
Georgia Division

Marietta, Georgia

Now Employing

KEY PERSONNEL
for long range production

program

• Travel allowances for those
who qualify

• Famous North Georgia
climate

• Year-round sports

:!SS£“s,g

ENGINEERS*^
Goodyear Aircraft Corporation, one of the old-

est aircraft development organizations in the

field, now offers unusual opportunities to engin-
eers, qualified through educational background
and experience, in all phases of aircraft design
and development.

A foremost producer of military aircraft during

World War II, Goodyear Aircraft is continuing

its long-range program for the development,
design, and manufacture of a highly diversified

line of products. In addition to currently manu-
facturing airplanes and airships, the company
also designs and builds a number of vital com-
ponents, including wheels and brakes, plastic

aircraft components, guided missiles, radar,

and other materiel for the defense p

The diversification of products at Goodyear Air

craft Corporation has resulted in an unusually
stable and progressive organization throughout
postwar years.

You are invited to investigate these opportunities

by submitting a resume of your qualifications ano
experience, which will be given prompt and
serious consideration.

r. C. G. Jonet

goodFYear
AIRCRAFT CORPORATION

MR. ENGINEER

'IAri,.Srde”'



ENGINEERS
Career Positions for Qualified Men

in

Baltimore, Maryland

AERODYNAMICS ENGINEERS

2-6 Yean' Experience

Aerodynamic testing, design and development. Wide variety of

progressive projects, including missiles, flying boats, guidance
systems, high-performance military airplanes, commercial air-

planes, proposals and research contracts.

STRUCTURES ENGINEERS

Openings in all classifications in the wide variety of progressive

projects noted above.

POWER PLANT ENGINEERS

3 Years' Experience

Jet engines analysis, design and test background.

CABIN CONDITIONING ENGINEERS

3 Years' Experience

Housing Ample—Rentals Reasonable

THE GLENN L. MARTIN COMPANY
EMPLOYMENT DEPARTMENT BALTIMORE 3, MARYLAND

ENGINEERS
We offer you excellent positions ant
in a young, aggressive and grow
programs in research, design, dev
rotary wring aircraft for the military

also have a PROVEN record of successful commercial opera-

AERODYNAMICISTS
ROTOR DESIGNERS &
ANATYSTq

ENGINE INSTALLATION
ENGINEERS

STRUCTURAL DESIGNERS
STRUCTURAL STRESS
ANALYSTS

AERO RESEARCH
SPECIALISTS

MECHANICAL DESIGNERS
MECHANICAL STRESS
ANALYSTS

LOFTSMEN
DRAFTSMEN (DETAIL,
LAYOUT, CHECKING)

JUNIOR ENGINEERS
TOOL, JIG & FIXTURE
DESIGNERS

Connecticut is top-rated in educational, cultural, and recreational
facilities.

PERSONNEL MANAGER
THE KAMAN AIRCRAFT CORPORATION

WINDSOR LOCKS, CONNECTICUT
ON ONE OF THE FINEST AIRPORTS IN THE EAST

WANTED
C-47—DC-3—C-54 LODESTAR:

LEEWARD AERONAUTICAL
Fort Wayne, Ind. Phone H-2145

B-25 WANTED
Preferably low time, late model,
not converted, for use in research

program.

CHIEF

STRESS ANALYST
Highly responsible position

open to qualified stress engl-

Applicants must bold a
degree in engineering and
have a minimum of 10
years' experience in air-

frame stress work, the last

5 of which should be su-

pervisory in nature.

The man selected will head a
growing stress group engaged
in the analyses of helicopter

airframes as well as related
structural and mechanical com-
ponents.

Send detailed resume to

Personnel Manager

THE KAMAN AIRCRAFT

CORPORATION
Windsor Locks, Conn.

AIRCRAFT STRUCTURAL

TEST ENGINEERS

scheduled overtime work.

CHANCE VOUGHT AIRCRAFT

P. O. BOX 5907
DALLAS, TEXAS

WANTED URGENTLY
ANY QUANTITY
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AC SPARK PLUG

DIVISION
of

GENERAL MOTORS
CORPORATION

PRECISION INSTRUMENT PLANT

cafiher personnel in the field ef

MECHANICAL DESIGN ENGINEERS

ELECTMNIC ENGINEERS

SERVO ENGINEERS

JUNIOR ENGINEERS

To Employers

Who Advertise

ENGINEERS
Special opportunities for YOU in

SAN DIEGO
that cool, smog-free coosfol city in

CALIFORNIA
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SEARCHLIGHT SECTION

REMMERT-WERNER
AMERICA'S LEADING EXECUTIVE AIRCRAFT CONVERSION CENTER

OFFERS
CONVERTED TO YOUR OWN CUSTOM SPECIFICATIONS

AIRLINE OR EXECUTIVE INTERIORS

NOW AVAILABLE ON OUR PREMISES

PRATT & WHITNEY R1830-75 ENGINES

LAMBERT FIELD ST. LOUIS 21, MO.

AIRPLANES
"Finest Quality Exe. and Transport Aircraft

"

BEECH Cl 8S - Excellent Condition-$31,500

BONANZA A-35 -Only- $9,500
OTHERS

Will Accept Any Good Airplane In Trade

ENGINES-ACCESSORIES—PARTS—SUPPLIES

CENTRAL PURCHASING AGENCY, INC.
Located At: Hangar #1 - International Airport

Write: P. O. Box 126, International Airport Branch

Phone: 88-5298 - MIAMI, FLA.

AIRCRAFT & ELECTRONIC

EQUIPMENT

PLIGHT L NAVIGATION INSTRUMENTS
' I I u

AUTOMATIC PILOTS
INVERTERS
AUTOSYNS
PRECISION AUTOSYNS
RATE GENERATORS

implete listings

U. S. Export Ucrnte-2140

WUX Great Neck, N. Y.

INSTRUMENT ASSOCIATES

DOUGLAS-C-47A
LOW AIRFRAME TIME
LICENSED READY TO GO
CARGO VERSION

DUAL AJXE. V.H.F.
AVAILABLE IMMEDIATELY
LODESTARS—AVAILABLE

Leeward Aeronautical Service

FORT WAYNE, INDIANA

LOCKHEED LODESTAR
DOUGLAS DC-3,

LOCKHEED "VENTURA"

ELASTIC STOP NUTS

INDUSTRIAL B

FOR SALE

BEECH. MODIFIED AT-11

POM* '(Bndix). Marti.' B^con," AHC-°5B

S. J. GROVES & SONS CO.

We Are Looking for

LOCK NUTS
AN or Commercial

BUY—SELL—OR TRADE

Goodrich6^
Sjihericcd^ Washer

” PHONE—WISE—

i

A. A. SCREW CORPORATION

i. DAnubo 6-4600

2—WRIGHT R2600-23 ENGINES

LOCKHEED LODESTAR

ATLANTIC AVIATION CORP.

OIL COOLERS

NAVCO, INC.

LET VULCAN HELP YOU COLD ROLLMIP
"Opportunity” Advertising:

Think

"SEARCHLIGHT"
First

AVIATION WEEK, June 25,

SEARCHLIGHT SECTION

Watch our future ads for further listings of all types of aircraft parts!

One of America's largest stocks of UNUSED

AIRCRAFT PARTS
We own and offer all parts listed—plus many thousands

more—stocked in our Baltimore warehouse!

PRATT & WHITNEY
AIRCRAFT ENGINE PARTS

ELECTRONIC COMPONENTS MISCELLANEOUS
AIRCRAFT COMPONENTS

Send us your material lists for screening!

WRITE—WIRE—PHONE

COMMERCIAL SURPLUS SALES CO.
4101 CURTIS AVENUE, BALTIMORE 26, MARYLAND

TELEPHONE: CURTIS 3300
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WHAT'S NEW

New Books
Basic Wing and Airfoil Theory, by

Alan Pope. Published by McGraw-
Hill Book Co., Inc., 1951. $5.00.

The existing gap between very ele-

mentary and very advanced presenta-

tions of wing and airfoil theory has

been ably filled with the publication

of this new text by Prof. Pope, one of

the best writers extant in professorial

As with many textbooks, this one
has the author’s extensive teaching ex-

perience behind it; his presentation has

developed from a course he began in

1941. And the book can be used in

two forms by instructors: It can be
followed straight through in a one-year

course; or it can be shortened consid-

erably by giving less attention to deriva-

tions and more to applications of the

The book begins with a mathemati-
cal review including vector analysis

and complex variables, the latter sec-

tion going into some length on curve-

matching techniques by power equa-

tions and Fourier series. Basic stream
functions and other flow functions fol-

low. The last chapters consider the
flow field about the complete aircraft.

There are enough problems to solve,

and enough references cited so that no
student need have time on his hands
during the course. But past students

must have found time somewhere, be-

cause Prof. Pope graciously singles out
for thanks the graduate students who,
he says, completed so much of the
spadework and who labored with the
manuscript
The author is associate professor of

aerodynamics at the Daniel Guggen-
heim School of Aeronautics, Georgia
Institute of Technology. In addition
to this text, he has also written a

treatise on windtunnel testing and a

beautifully written introduction to the
aerodynamics of supersonic flight.

-DAA

Mechanical Measurements by Elec-

trical Methods, by Howard C. Roberts,
The Instruments Publishing Co., Inc.,

Pittsburgh, 1951.

This is the second edition of a very

competent treatise on the methods and
equipment of electrical measurement.
It comes at a particularly opportune
time to reach that increasing number of

engineers whose primary concern is in-

strumentation.

The author is a special research as-

sociate professor at the engineering ex-

periment station of the University of

Illinois, and has been specializing in

electrical gaging for almost twenty years.

First part of the book deals with the
principles of the equipment used in
electrical measurements; the second part
treats the physical forms of the equip-

ment and discusses the possibilities of
the art.

Roberts has documented his book
with over 1 20 bibliographical references

and over 400 cited references.

The treatise is available through the
publisher; price not specified.—DAA

Electroplating—For the Metallurgist,

Engineer and Chemist, by J. B. Mohler
and H. J. Sedusky, covers the technical

aspects of the field without necessarily

becoming involved in the involved de-

tails of the electro-chemical theory.

Fundamentals are presented in simple
non-technical language, so that even
those without extensive scientific or

technical background can utilize the
material for trouble-shooting problems
they may encounter.

Published by the Chemical Publish-
ing Co., Inc., 212 Fifth Ave., New
York 10, N. Y., 250 pages, price $5.00.

Telling the Market
Latest addition to the handsome

group of technical publications pub-
lished by Reynolds Metals Co. is the
1 56-page Mechanical Fastening Meth-
ods for Aluminum, which covers join-

ing by use of metal stitching, resin

bonding, and ingenious mechanically
formed joints. Only a limited number
is available. Write on letterhead to

the Technical Editorial Service, Rey-
nolds Metals Co., 2500 South Third
St., Louisville, Ky. ... A new booklet.
Conserving Strategic Materials, aimed
essentially at the aircraft industry,

graphically compares foreign sources
and U. S. supplies of nickel, cobalt,

columbium. copper, chrominum and
tungsten, and snows how savings can
be made of these hard-to-get materials

by use of high alloy metals in Clad-
metal form. Write American Clad-
metals Co., Carnegie, Pa.

New Addresses
Acme Electronics, Inc., has moved to

new and larger quarters at 300 North
Lake Ave., Pasadena, Calif. The com-
pany, formerly known as Acme Metal
Die, Inc., designs and makes precision

wave filters, magnetic amplifiers, sonar

and radar delay lines, coils and similar

devices as well as complete products.

Servomechanisms, Inc. is relocating

its main office and home plant to larger

quarters at Post and Stewart Ave.,

Westbury, N. Y. Previous location was
at Old Country and Glen Cove Roads,
Mineola, N. Y.

AVIATION CALENDAR

June 25-30—Armed Forces Small Business

and Subcontractors’ Clinic, Will Rogers
Coliseum, Fort Worth, Texas. For in-

formation, write: Project Officer. Armed
Forces Small Business Exhibit, P. O. Box
9038, Fort Worth.

June 27-28—1951 annual summer meeting,

Institute of Aeronautical Sciences, IAS
Western Headquarters Bldg., 7660 Bev-

erly Blvd, Los Angeles.

June 27-29—Mid-year meeting of officers and
directors of Aviation Distributors and
Manufacturers Assn., The Homestead,
Hot Springs, Va.

June 28-30—Seventh annual national meet-
ing of the Institute of Navigation, New
Yorker Hotel, N. Y. C.

July 4-11—FAI annual conference, Brussels,

July 4-12—National soaring contest, Elmira,

N. Y.

July 17-18—European ignition conference,

sponsored by Lodge Plugs,, Ltd., Savoy
Hotel, London, England.

July 23-24-Fifth annual meeting, University

Aviation Assn., University of Florida,

Gainesville, Fla.

July 28-29—Dedication of new Oneida
County' airport, Oneida, N. Y.

Aug. 6—international air race for the Daily

Express Cup, England.

Aug. 11-19—Eighth annual Michigan avia-

tion week, sponsored by the Aero Club of

Michigan.

Aug. 15-19-Fifth annual all-woman trans-

continental air race, sanctioned by the

Ninety-Nines, Santa Ana, Calif., to De-
troit, Mich.

Aug. 18-19-National Air Race, Detroit.

Aug. 22-24-Western convention of Insti-

tute of Radio Engineers and Seventh
Annual Pacific electronic exhibit.

Aug. 22-26—International convention of the
Ninety-Nines, Mackinac Is., Mich.

Aug. 24-26-Fifth annual convention of the

Air Force Assn., Ambassador Hotel, Los
Angeles, Calif.

Sept. 3-7—Royal Aeronautical Society-IAS

third international aeronautical confer-

ence, Brighton, Sussex, England.

Sept. 10-14—Sixth national instrument con-
ference and exhibit, sponsored by the In-

strument Society of America, Sam Hous-
ton Coliseum, Houston, Tex.

Sept. 10-16—Seventh annual general meeting
of the International Air Transport Assn.,

Westminster School, London, England.
Program includes one-day visit to SBAC
Famborough show.

Sept. 11-16—Twelfth flying display and ex-

hibition of the Society of British Aircraft

Constructors, Famborough, England.

Oct. 2-4—Seventh annual aircraft spark plug
and ignition conference sponsored by the

Champion Spark Plug Co., at Toledo.
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WHAT ABOUT
DELIVERY Of

STAINLESS STEEL

FASTENERS?

AILMETAL - SPECIALISTS

1

>!

MACHINE SCREWS

RIVETS • WASHERS

^|Vv SCREW PRODUCTS COMPANY, INC.

UNIVERSAL

TRACK ROUfR
• Self-Aligning

• Lube -Packed

• Alloy Steel

MAK-ALL MFG. CO.
3214 35th Ave., Long Islund City, N. Y

Development Engineers...

Reseorch Engineers. . . Designers. .

.

This could be your

Opportunity of a

Lifetime!

Continued expansion in many of

of work you like most.

If this sounds like your kind of

you more about it-and about the

in Minneapolis and Philadelphia.

ptefet, write to H. D. Elverum,

Personnel Department AW-1
,
Min-

neapolis 8, Minn., or W. Reitcrman,

Personnel Department AW-1,

qualifications and experience. Your

correspondence will be held in the

strictest confidence, of course.

Honeywell
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EDITORIAL
Fishy Press Releases

Over-enthusiastic, misleading press releases are

beginning to reach aviation editors again. They hark

back to the early days of the airlines when the flashy

publicity boys felt that “anything goes for a story in

the next edition.”

The Navy recently recalled all of its transports which

a major carrier was leasing. Obviously, this was a blow

to the company, which was using them to capacity.

But the airline’s press release had another view of

things. The transaction became “the transfer of a com-

plete squadron of 17 four-engined transports” from the

line to the Naval Air Transport Service "to bulwark

the Pacific airlift . . . The greatest single contribution of

equipment by any United States airline to the military

service in the current emergency . .

.”

This was no "contribution.” The Navy owned the

planes and demanded them all back again.

The same airline some weeks ago had told the press

at the end of an inaugural flight that it had broken a

record between the terminals. But it hadn’t. And the

line’s major competitor made two flights that were

faster the same day over the same route. Even these

two flights did not break the record.

It need not be a question of whether a publicity man
owes more allegiance to the public to whom he releases

information, or to the company who pays him. That
question is academic if the company demands, first,

absolute truth in its dealings with the public.

Aviation Week did not use either of these announce-
ments as the)' were given us. Some papers, without

the skepticism or time to check up, did use them. But
they probably won’t bite next time. That’s too bad for

aviation generally, and the one airline particularly.

‘Security’ for the Russians
Today’s lesson in “security" offers a new twist.

Weeks ago we told our military editor in Washington
that our readers probably would relish more official

facts about the Russian military aircraft which starred

in the May Day fly-by over Moscow.
Finally, last week, our disconsolate editor came back

with this startling report:

“The Departments of State and Defense are still

very secretive about what Russian aircraft participated.

They do admit guardedly that about 200 aircraft of all

types participated in the aerial show. Of this number,
approximately 80 to 90 ‘appeared’ to be single-engine

jet fighters, presumably the MiG-15. The remainder
were bombardment types equally divided between four-

engined (piston) bombers believed to be TU-4s and
twin-engine jet types. No designation for the jet bombers
is available.”

Unless our U. S. intelligence is worse than we thought,

complete reports from our own government’s observers

have been circulating in the Pentagon for weeks.

It appears the Pentagon has become so accustomed

to keeping secrets it now keeps the Russians’ secrets

too. “Security” for whom?

Where Are the Flying Saucers?
Behind the scenes here at Aviation Week, the Flying

Saucer issue keeps trying to raise its head again. We
continue to get a dribble of mail and verbal comments

from readers who brood about the “inadequacy” of the

Navy’s balloon explanation early this year. It WAS
quite a let-down, at that.

The Saucers furnished juicy speculation for so long

that maybe we all miss them.

Small magazines are beginning to devote space to

theories again. The reputable publishing house of

Harper & Bros, now springs a book of deep philosophy

by Gerald Heard, titled “Is Another World Watch-

ing?” Mr. Heard has written other books such as “A

Preface to Prayer," “Is God in History?” and “Is God
Evident?” So we have run the gamut from that earlier

weird tale of other worlds described by Frank Scully

in his book, “Behind the Flying Saucers.” Before his

Saucer effort, Mr. Scully’s philosophical and literary

achievements had included a treatise titled “Fun in

Bed.’’ Saucers must appeal to just about all of us.

In the Spring issue of American Scientist a Yale

University writer, G. Evelyn Hutchison, devotes a

section of his department to a commentary on Saucers,

but offers little that is new.

We have asked Air Force headquarters what they ever

did about their Project Flying Saucer. They say it was

canceled. But they point out that the aerial defense of

the country is still their responsibility. They still will

investigate any reports they receive which seem worthy
of attention. But they have heard of no sightings since

the Navy’s explanation.

Have the news wire services been getting such reports

but refusing to put them on the wires? No, says one
service we questioned in Washington. They haven’t

been hearing of any sightings either. Nor have their

various local newspaper members or clients.

We haven’t heard of any eye-witness stories since

February either. But we shall maintain an attitude of

interest, though strictly neutral and impartial. We
concede that the Navy’s balloon theory probably

explained a lot of sightings. We are ready to charge

off another sizable number of sightings to people who
were seeing things that weren’t there. We also elimi-

nate the flying saucers encountered in marital dis-

orders. But there still remain some reports from
apparently trained or competent observers that cannot
be explained or discredited easily.

We are open-minded. But the next move seems to be
up to the Saucers.

-Robert H. Wood
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Hendix

I
“Products

iDivision
FUEL METERING

Planning for the Future-
Building for the Present

Bendix Products’ position of leadership in fuel metering and

landing gear has been attained through its unique ability

to plan as well as to produce.

The specialized knowledge of trained engineers and the vast

research facilities of Bendix are constantly employed in the

development of new and better products.

Assembled here, also, is the most modern and comprehensive

machinery in the industry to assure production in quantity

and precision in quality to meet your most exacting demands.

Whether your problem is planning or producing fuel meter-

ing, carburetion, struts, brakes or wheels, you will find Bendix

Products is best qualified to do the job.
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